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Important! 
Last-Minute Changes 



Read these notes before operating your Video Toaster Flyer! The following items explain a variety of changes that 
have occurred throughout the System 4.0 software release. 

• The most important change comes in the form of two additional installation steps that were not included in the manual: 
autohueing your Toaster and calibrating your Flyer. Make sure that you perform these two steps after following all of the 
other installation steps and before you start the new software. 

• Other changes affect various Toaster video graphic applications, as listed on the following pages. 



Installation Step J: How to AutoHue and Calibrate Your Toaster/Flyer Installation 

Before you start System 4.0, you'll need to AutoHue your Video Toaster (to match the digital framebuffers) and cali- 
brate the Flyer (to match the playback channels). After these steps, you'll be able to run System 4.0! (If you skip these 
steps, your Flyer will not record and play back video with correct color.) 

Here's how to do it. 



Parti: AutoHue the Toaster 

Requirements: 

• A stable video source on input 1 . 

• If you have the original Toaster card, a video cable 
connecting the main out to input 2. (Note: In previous 
versions of software this was input 4.) 
If you have the Toaster 4000 card, you need no 
additional cabling. 



i 



Double-click on the drawer where you installed 
the Toaster 4.0 software. 

Double-click on the Programs drawer. 



Double-click on the AutoHue icon. 



Follow the on-screen messages, if any 

You will see a great deal of screen flashing. When the 
process is complete, your system has been fine tuned. 



Note: 



If the system repeatedly requests that you perform AutoHue, 
try a different video source on input 1 . 



Note: 



Once your system has been autohued, you should not need 
to re-run the AutoHue program again unless you notice a 
distinct difference between the color match of the digital 
channels. 



Part 2: Calibrate the flyer 

Requirements: 

• A stable video source on input 1 . 

1 Double-click on the drawer where you installed 
the Toaster 4.0 software. 



Double-click on the Programs drawer. 



Double-click on the FlyerCalibrate icon. 



Follow the on-screen messages, if any. The process will take 
several minutes (it may even appear to have stopped while 
internal adjustment are made). Do not attempt to use the 
computer during calibration, as this may cause incorrect 
adjustment of the Flyer. As with AutoHue, you will see a great 
deal of screen flashing. When the process is complete, your 
system will have been calibrated. 

4 When you see the message "Press Return to exit," 
do so. You are now ready to run System 4.0. 

Note: 

If your Flyer fails to calibrate correcdy the ribbon cable 
(from the Flyer to the Toaster) may be damaged. If you can, 
test this at your dealer. Otherwise, contact Technical Support 
for a replacement. 

Note: 

Once your system has been calibrated, you should not need 
to re-run the FlyerCalibrate program again unless you notice 
a distinct difference in the color match of the two channels 
used for Flyer playback (inputs 3 and 4). 



About 
System 4.0 



Errata: 

NewTek and Technical Support Information 

The information in the 4.0 Manual was inadvertantly taken from an earlier manual and has the incorrect phone numbers and' 
address for NewTek and Technical Support. Make note of these changes so that you do not use the old information. 




Executive Offices 9-5 Central Standard Time 

1200 SW Executive Drive 
Topeka, KS 66615 

Voice (913) 228-8000 

FAX (913) 228-8001 

Customer Service (800) 847-6111 
Dealer Sales (800) 368-5441 
Dealer FAX (913) 228-8099 



Technical Support 9am-1pm, 2pm-5:30pm Central Standard Time 

Voice (913) 228-8282 
FAX (913) 228-8222 
BBS (913) 271-9299 
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Errata: 

ntroduction/lnstallation 

InstaHation Change 

The option to Update Toaster software is no longer part of 
the installation. 

Also, a new step has been added. The install porgram will 
ask you "Do you want to install the Flyer software?" Answer 
Yes or No, as appropriate. (Do not answer Yes if you do not 
have a Flyer. Doing sawill only cause additional files to be 
copied to your system that you cannot use. Don't waste the 
space.) 

New Aimga-to-Toaster Keyboard Command 

On page 1 1 , the 4.0 manual incorrectly identifies the key- 
board shortcut for jumping from the Toaster software to the 
Amiga Workbench. The command is different than it was in 
previous releases of Toaster software. 

The correct way to go from any of the Toaster editor screens 
to the Amiga Workbench is to hold the Left Amiga key and 
press the letter m on your keyboard. To return to the 
Toaster software, use the same keystroke. 

I limit fHi n 
nstaflanon Chart 

Two of the entries for installation have incorrect procedures 



•|isted. 
• Un< 



Under the Amiga 3000 listing, the option Install both 
Video Toaster and Flyer should show procedures D, B, F. 
• Under the Amiga 2000 listing, the option Install both 
Video Toaster and Flyer should show procedures D, A, E. 



Errata: Tutorials 

ToasterPaint Tutorial #1 

Skip Step 4 (where you adjust the aduio playback level). 
There is no such control in ToasterPaint. We don't know 
what we were thinking. 

Mutter Tutorial #1 

Skip Step 4 (where you adjust the aduio playback level). 

Modeler Tutorial #4 

Skip this tutorial. It in another version of Tutorial 3. 



Errata: Sequencer/Switcher 

MknahllhwhrHnWMNis I Paio5 

The keyboard command to change views is the Right 
Amiga key. 

Specific Usage lips, bottom of Page 10 

The keyboard command to change views is the Right 
Amiga key. 



Errata: Appendices 

Appendx 13: SMPTE Support 

1 . Currently the Flyer does not output time code during play- 
back. 

2. When recording to the Flyer, use serial cable A for time 
code input. 

3. The Flyer does not support ITC. Rather, it supports serial 
time code. (For this reason, an ITC-to-serial time code 
translator is recommended, such as the Horita model men- 
tioned in the appendices.) 

4. If your equipment uses VITC only, you can use a combina- 
tion of two devices to input time code to the Flyer: a VTTC-to- 
LTC converter connected to an LTC-to-serial translator. 
Again, Horita manufactures such equipment. Or, see your 
dealer. 

New Appendbc Audta Support fop Ppofesshmals 

The audio levels on the Flyer (i.e., consumer style which 
uses RCA connectors, and is a -lOdBv unbalanced signal) 
are different from the audio levels used by BetaCam VCRs 
(professional style which uses XLR connectors and is a 
+4dBu, balanced signal). 

A balanced to unbalanced converter is necessary to convert 
from one standard to the other. Y/C Plus manufactures such 
a device. Contact them at the phone and address below. 

Y/C Plus, Inc. 

310 SW 6th Avenue 
Topeka, KS 66603-3109 



Voice 
FAX 



913/235-5014 
913/235-3485 



Last-Minute Changes 
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Sequencer/Switcher Notes 



Video Clip Length 

How Long Can a Video Clip Be? 

Any length is fine. However, a bug causes a problem when 
you drag the slider through a clip that is longer than 9 min- 
utes (the audio playback is lost). You can always use the 
numeric time code gadgets to jump to other locations in a 
clip if the slider becomes inoperable. 

How Short Can a Video Clip Be? 

Currently, video clips cannot be edited so that they are less 
than 10 frames (or 00:00:00:10), or 1/3 of a second. 

Exiting (Shutting Down) Toaster Programs 

To shut down ChromafX, ToasterPaint, ToasterCG, or 
Lightwave 3D, hold the Shift key on the keyboard and select 
that program from the pop-up Programs button on any 
main editor screen. 

HyerSHIs 

System 4.0 introduces a new concept called the "Flyer still." 

In previous versions of Toaster system software, when you 
saved a still frame to the Amiga drive you were saving a file 
in a special format called a framestore. All Toaster applica- 
tions had this option. 

With the Flyer software, you have the option of saving a still 
frame as either a framestore (on the Amiga drive) or a 
Flyer still (on a Flyer video drive) . You can make Flyer stills 
from the Process panel of any clip, by dragging the in and 
out sliders so that they are side by side. When they are in 
contact, they define a single four-field clip, a Flyer still. You 
can also make Flyer stills from ToasterPaint, using the Arexx 
script MakeStill. 

When you select one format or the other, keep this in mind: 
The major difference between the two kinds of files is 
directly related to sequencing a video project. Flyer stills 
can be loaded more quickly than framestore images. An 
additional benefit of this is that not only do Flyer stills load 
more quickly when sequencing, they also take up less hard 
drive space. A Framestore image that is 686K in size 
becomes a Flyer still around 362K in size. 

Audio Clip Length 

How Long Can an Audio Clip Be? 

Audio clips do not have a limit on length (other than the 
amount of audio a hard drive can hold) . 



Last-Minute Changes How Short Can an Audio Clip Be? 

Currently, audio clips cannot be shorter than about 10 

Sequencer/Switcher frames (or 00:00:00: 1 0) , or 1/3 of a second. 



How Transitions Work 

Special effects, also called transitions, overlap the ends of 
two video clips (the two clips which sandwich the effect on 
the project storyboard) equally. This means that approxi- 
mately one-half of the effect occurs over the end of the pre- 
vious clip, and one-half occurs over the beginning of the 
next clip. 

For this reason, clips need lead-in time (if you're familiar 
with video, you might think of this as pre-roll time) in 
order to allow for the transition. We recommend about 3-5 
seconds of excess time on all clips (this excess can always 
be trimmed later if if you don't use many transitions and 
drive space becomes critical). Just in case, always try out 
the newly trimmed clip in the project sequence first, before 
removing the original file to make more space. 

Split Audio Requirement 

In order to use split audio edits, you must have an audio 
drive connected to SCSI chain C of the Flyer. 

Maintaining Unity Gain when Recording and 
Playing Rack Audio 

In order to maintain unity gain (or near-unity gain) levels 
for audio, you should: 

(a) Record audio into the Flyer at the optimum record 
level. This is the default setting for the audio sliders. 
However, very high or very low level audio may 
require adjustment to achieve better levels. 

(b) Set clip playback levels to 95%. 

Operating CG Key Pages Manually 

A recent change in the Sequencer/Switcher now allows you 
to operate the fade-in and fade-out rate of a ToasterCG key 
page manually, using the T-bar. 

In the Project/Switcher display, when you select a key page, 
it will autoload into the Superimpose bus, ready to be dis- 
played. If you wish to dissolve it on screen manually, simply 
drag the T-bar down. To dissolve it off screen manually, 
drag the T-bar once again. 

See the Sequencer/Switcher manual for further information 
on how to display key pages. 
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Seq./Switchep Notes (cont.) 



^ARexx 



The following scripts were added to the editor. They work 
like any crouton, and can be dragged into a project (note 
that not all were designed for sequencing, so they may not 
work in this manner). Double-click to run. 
FlyerStopFrame.rexx 

Requires GPI trigger hookup. Records 1 frame each time 
it is triggered. Between grabs, will half-dissolve live and 
frozen images (for reference). Each frame is added to a 
Flyer clip (whose name you provide). (Note that you 
cannot quit the script early, it must complete.) 
FlyLaps.rexx 

Sample script. Makes a time lapse clip recording. 

Haiku.rexx 

Just for fun. 

IFF2Clip.rexx 

Creates a Flyer clip out of a sequence of IFF images (in 
the format filename.###) . This is faster than using 
Toasterpaint. 
Importrexx 

Loads and displays any graphic to framebuffer DV1. Less 
than full-screen graphics will be stretched to fill the 
screen while maintaining the correct aspect ratio. 
RePlay.rexx 

Causes a project to begin playing from the beginning. 
Useful for repeating kiosk applications. There will be a 
delay between repeats. 
StopFrame.rexx 

Requires GPI trigger hookup. Records 1 frame each time 
it is triggered. Between grabs, will half-dissolve live and 
frozen images (for reference). Images are saved as IFF 
24-bit images with the filename format filename.###. 
(Note that you cannot quit the script early, it must com- 
plete.) 

HmeLapse.rexx (does not require Flyer) 
Will grab frames at user-specified time interval (in min- 
utes only). Images are saved as IFF 24-bit images with 
the filename format filename.###. 

How to Run ARexx Scripts from the Editor 

To run the ARexx scripts that are a part of the 
Sequencer/Switcher, navigate to the Editor directory 
(Toaster.ARexx/Editor) and double-click it. 

Most of the scripts will bring up a control panel for you to 
utilize. 

Note: These scripts are not meant to be included in 
sequences, as they require direct feedback and will proba- 
bly interrupt playback. 



How to Remove Jitter from a Hyer Still 

1. Drag the still into the project window. 

2. Go to the Switcher/Files view. 

3. Double-click on the still to display it. 

4. Click the Freeze button. 

5. Drag the pointer over the Stabilize button and select one 
form of image stabilization. 

6. Press the key beside the number 1 on top of the key- 
board (it has a tilde symbol on it, like this: ~) to bring 
up the New Clip panel. 

7. Select Main Out as the input source. 

8. Record a few seconds of the still image. 

9. Go to Make Clips, and continue with the process of defin- 
ing this clip. If you wish, you can then go into the clip 
and create a Flyer still from it. 



General Notes 



FlyerFormat Troubleshooting 

If, when you run FlyerFormat, the program appears to 
"hang" while looking for drives, usually there is one of two 
possible problems present. Either a non-standard CD-ROM 
is connected to the system, or your SCSI cabling or termina- 
tion is the culprit. Most of the time, this will occur after you 
have disconnected and reconnected your drives, or added a 
new drive to the system. 

First, while the system is still on and FlyerFormat is looking 
for drives, try turning off the power to your CD-ROM drive 
(if it is an external drive). If FlyerFormat does not show the 
remaining drives after a moment, reboot the system and try 
FlyerFormat again (this time without the CD-ROM aimed 
on) . If this works, then your CD-ROM may be unsupported 
somehow, or its SCSI cabling or termination may be wrong. 
You will have to check each of these things to see which is 
causing the problem. 

Second, if your CD-ROM appears to be fine, it's most likely 
that your SCSI cables are improperly terminated, or a cable 
is loose, or a cable is bad. SCSI termination is critical for 
the Flyer. You may wish to disconnect all drives from the 
Flyer and reconnect them, one at a time, each time running 
FlyerFormat to make sure that this drive can be found. If 
you just added or changed the drive configuration, check 
the items you've changed. They're the most likely cause. 



FlyerFormat lip 

Did you know that you can use FlyerFormat to find out what 
hard drives are connected to a system, and what their SCSI 
ID numbers are (without having to format them)? Just run 
FlyerFormat and read the drive display that comes up. It 
will tell you the SCSI ID number, drive make, drive model, 
Flyer format type, and drive name for each drive connected 
to the Flyer. 



Last-Minute Changes 



General 
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ToasterPaint Notes 



The following buttons and their functions are not included 
in ToasterPaint 4.0 (although they appear in the manual): 

Save 4-bit Alpha 

Save 8-bit Alpha 

Straight Line Tool (use the Polygon Tool instead. A 
left-click starts drawing a line. A right-click will com- 
plete the line.) 

The Smoothing button on the Trans/Warp panel was 
renamed to Antialiasing. 

The following ARexx scripts are included with ToasterPaint: 
BlurVignette.rexx (works on clips and images) 
Blurs the outer edges of the screen in an oval shape. 
BronzeClip.rexx (works on clips and images) 
Makes the screen appear bronzed in color. 
BWBorderVign.rexx (works on clips and images) 
Makes a black-and-white border edge of the image with 
the full-color version framed within. 
Clip2IFF30.rexx (works on clips) 
Converts the selected clip to a sequence of IFF 24-bit 
frames. 

Clip2IFF60.rexx (works on clips) 

Converts the selected clip to a sequence of IFF 24-bit 

fields. 

Clip2IFFfm.rexx 

Converts the selected clip to a sequence of IFF 24-bit 
framestores. 

Colorize.rexx (works on clips and images) 

Will tint the screen using the current color. 

ColorVignette.rexx (works on clips and images) 

Will make an oval shaped black-and-white vignette (the 

center of the screen remains in color). 

CopyClip.rexx (works on clips) 

Makes a copy of the selected clip. 

DSpee&rexx (works on clips) 

2x-speed. Makes a new clip that is one-half as long as 

the original (twice as fast). 

DSpeed4.rexx (works on clips) 

4x-speed. Makes a new clip that is one-fourth as long as 

the original (four times as fast). 

DSpeed8.rexx (works on clips) 

8x-speed. Makes a new clip that is one-eighth as long as 

the original (eight times as fast). 

Exportrexx (works on images) 

Exports current screen to another file format (file 

requester allows you to choose). 

HalfSpeed.rexx (works on clips) 

Makes a new clip that is twice as long as the original, so 

that it plays back more slowly. 

IFF2Clip.rexx (works on images) 

Converts a sequence of numbered IFF files to a Flyer clip. 

Filename format must be filename.###. 

Last-Minute Changes Importrexx 

Imports files of most any format QPG, PICT, etc.) . 

ToasterPaint 



MakeStill.rexx (works on images, but must be selected 
and processed from the clip processing buttons) \ 
Makes a Flyer still from the current image. 
Negative.rexx (works on clips and images) 
Makes a negative image of entire screen. 
NegVignette.rexx (works on clips and images) 
Will make an oval shaped negative vignette (the center of 
the screen remains in color). 
ReRead.rexx (works on clips and images) 
Will update the rexx pop-up menu (rereads the directory 
in case you have added new scripts while paint was run- 
ning). 

Sepiarexx (works on clips and images) 
Converts screen to sepia toned image. 
SepiaVignette.rexx (works on clips and images) 
Will make an oval shaped sepia-tone vignette (the center 
of the screen remains in color). 
Skeleton.rexx 

Does nothing. A skeleton clip process script that you can 
edit to make use your own processes. 
TPBalls.rexx (works on clips and images) 
Sample script. Makes a series of small balls on screen. 
TPEpsLoad.rexx (works on clips and images) 
Similar to the EPS load script found in ToasterCG. 
However, it will ask for the height of the brush you want 
created. Aspect ratio is always preserved. Note: not all 
EPS artwork may be supported. 
TPLenses.rexx (works on clips and images) 
Sample script. Makes a series of lens-like squares on the 
screen. 

TPMirrorL-R.rexx (works on clips and images) 
Takes the left half of the screen and reverses it over the 
right half. 

TPMirrorR-L.rexx (works on clips and images) 
Takes the right half of the screen and reverses it over the 
left half. 

TPPads.rexx (works on clips and images) 
Sample script. Uses current gradient colors to make pad- 
like tile shapes on screen. 
Write2.rexx (works on clips and images) 
Writes current image to two fields of a Flyer clip. 
Write4.rexx (works on clips and images) 
Writes current image to four fields of a Flyer clip. 
Write8.rexx (works on clips and images) 
Writes current image to eight fields of a Flyer clip. 

Note: 

When ToasterPaint writes to Flyer clips (either through the 
Save Clip button or through an ARexx script), it always gen- 
erates a complete clip (i.e., it opens the clip file, writes in 
the new data, and closes the file). You do not need to 
"close" or "quit" writing to a Flyer clip, since ToasterPaint 
handles this automatically after each access. 
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ToasterPaint Notes (com.) 



^^teyboard Command Changes 

The following keyboard commands have been added or 
altered in System 4.0. 

Shift+a Transporter Draw Mode (requires air brush) 
i Write current screen to Flyer clip (adds 1 field to 

the clip. Note that 4 fields are required to add a 

full frame.) 

Shift+i Generates crouton with image matching current 

screen for Flyer clip. 
Shift+u Toggle global fill mode 
Fl Toggle Tools and Trans/Warp panels 



ToasterCG Notes 

New Arexx script: EPS load 

This new Arexx script, EPSload, allows you to load 
Encapsulated PostScript files into ToasterCG. 

First, you drag out a box graphic on screen. Then you run 
the EPSload script (either press the correct Alt+Fkey com- 

•binalion if you have it assigned to an function key, or press 
Alt+Fl and select the script from the ARexx launch 
requester). 

Import will ask if you wish to maintain the aspect ratio of 
the original image. If you want the image in ToasterCG to 
look as closely as possible to the original, select Yes. If 
you'd rather squeeze the image to fit the box exactly, select 
No. 

After a moment of processing, the image will be fitted to the 
box. It will also be saved to the Brushes directory of your 
Toaster software, so that you can reuse it in other graphics, 
or reload it if you return to edit this page further. 

Important! 

If you select a box graphic from the screen to load an EPS 
graphic, make sure that you have selected the box correct- 
ly! To be safe, click on the box twice. The first click places a 
text cursor for CG entry (the box changes color and looks 
like it is selected, but it is not) . The second click actually 
activates the box (and removes the text cursor). Also, if you 
look at the font pop-up, you'll see the word Box when the 
box is selected. 



New Arexx script: Import 

This new Arexx script, Import, allows you to load a wide 
variety of image files into ToasterCG (including Targa, TIFF, 
PQ, BMP, PICT, and more). 

It works in similar fashion to the EPSload script. First, you 
drag out a box graphic on screen. Then you run the Import 
script (either press the correct Alt+Fkey combination if you 
have it assigned to an fiinction key, or press Alt+Fl and 
select the script from the ARexx launch requester). 

Import will ask if you wish to maintain the aspect ratio of 
the original image. If you want the image in ToasterCG to 
look as closely as possible to the original, select Yes. If 
you'd rather squeeze the image to fit the box exactly, select 
No. 

After a moment of processing, the image will be fitted to the 
box. It will also be saved to the Brushes directory of your 
Toaster software, so that you can reuse it in other graphics, 
or reload it if you return to edit this page further. 

Important! 

If you select a box graphic from the screen to load an EPS 
graphic, make sure that you have selected the box correct- 
ly! To be safe, click on the box twice. The first click places a 
text cursor for CG entry (the box changes color and looks 
like it is selected, but it is not). The second click actually 
activates the box (and removes the text cursor). Also, if you 
look at the font pop-up, you'll see the word Box when the 
box is selected. 



Lightwave 3D Notes 



nel will contain information for the shadow only. 
Let's look at an example. 



Scene panel 

Show, Hide pop-ups 

These two buttons globally show or hide items in Layout. 
There are three options: All Objects, All Bones, All Lights. 
After selecting one of these you will notice the item's visibili- 
ty state will change accordingly. 

Objects panel 

Bones 

(This should fit into the Limited Influence text as it is cur- 
rently.) ...Limit this region of influence by activating Limited 
Range and entering a minimum and maximum range for 
the bone. The influence of the bone will be at full strength 
anywhere inside the minimum distance from the bone. The 
range of the bone will fall-off gradually until it is equal to 0 
at the maximum distance. 

Unseen by Rays 

This option utilizes Lightwave's ability to selectively ray 
trace. When an object is unseen by rays, it will not be ray 
traced during rendering. This saves time during rendering 
by telling Lightwave to ignore non-essential objects when 
calculating reflections, refractions, and shadows. 

Reflection Options 

The reflection options panel allows greater control of 
Lightwave's calculation of reflections. These options reflect: 
Backdrop Only, Ray Tracing+BackDrop, Spherical 
Reflection Map, and Ray Tracing+Reflection Map. 

Backdrop Only 

This surface reflects only the colors in the backdrop. 
Ray Tracing + Backdrop 

This surface reflects any objects in the scene as well as 
the backdrop colors. 

Spherical Reflection Map 

This surface reflects the selected image as a spherical 
reflection. (Note: With spherical reflection mapping, use 
the Image Seam angle field to rotate the image in order 
to hide edges of a non-repeating image). 

Ray Tracing + Spherical Map 

This surface reflects both an image (that you select to be 
spherically mapped) and any objects in the scene. This is 
useful for scenes that use a background image, or for 
creating complex realistic-looking reflections without a 
lot of object detail in the scene. 

Shadow Alpha 

Last-Minute Changes Useful for compositing animation elements with live action. 
By activating Shadow Alpha and Save alpha, the alpha chan- 

LightWave Layout 



To make an animated character blend into a live-action 
scene, it needs to cast shadows on its live-action "surround-J 
ings." To accomplish this you create some objects that 
roughly mimic the live action background. These objects 
will be surfaced with black (no diffuseness) and have 
Shadow Alpha turned on. Surface the animated character as 
you normally would. The end result? 

• In the alpha channel is a black image with white areas 
representing the 3D character and its shadow. 

• In the RGB image is a black image except for the 3D 
character which would be its normal colors. 

When you composite the RGB, the alpha, and the live-action 
footage, you end up seeing an animated character with 
shadows that conform appropriately to the background 
image. 

Glow Effect 

Activating the Glow button will cause that surface to glow 
according to the Glow Settings on the effects panel. See 
Glow Settings in the Effects section for a more complete 
description. 

Images panel 

Load Image pop-up 

You can now load Flyer clips from Flyer video drives. 

Flyer Clip Parameters 

This section of the image panel makes it possible for you to 
tell Lightwave which portion of a Flyer clip to use. Drag the 
mini-sliders to set the first and last frame values. Lightwave 
will then treat the clip like an image sequence. For example 
if you set the first frame value to 2 seconds 15 frames 
(00:00:02:15), Lightwave would use that frame for its first 
rendered frame (frame one), then Lightwave would move 
on to 2 seconds 16 frames for frame 2 and so on until it 
reached the last frame. 

There is a window directly beneath the the First Frame/Last 
Frame fields that contains information about the clip you 
have selected. The window will tell you the name of the clip 
as well as the clip's duration in standard SMPTE format. 

Lights panel 

Global Flare Intensity 

Global Flare Intensity provides a simultaneous envelope 
control over all lens flares in a scene. 

The default value is 100%. At this setting all flares will have 
their normal intensity. This control functions as a percent- 
age for all flare intensities. In other words, if you have a 
flare set to 30% intensity, and the global flare intensity is 
to 50%, the actual flare intensity would be 15%. 
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This is a useful feature when creating scenes such as explo- 
sions, where many flares of different intensities need to 
ramp up or down together. It could also be used for a city 
lackout where building and street lights shut off simultane- 
ity. 



so\ 
^^flar< 
^S^one 



Lens Flare Options 

Anamorphic Distort 

This button was previously named Anamorphic Squeeze. It 
functions in the same manner, but now has a Distortion 
Factor option. 

Distortion Factor 

The DF value works as an aspect ratio for the flare. The 
fault value, 1.77, causes Lightwave to calculate the flare's 
width to be 1.77 times greater than its height. (Note that 
1.77 is the default value for the original Anamorphic 
Squeeze, which did not have a DF option.) 

If the value of the distort were set to 3, the flare's width 
would be 3 times greater than its height. If you want to dis- 
tort the flare vertically, simply use a fraction less than 1. For 
example, a distortion factor of .3 would cause the flare's 
width to be one third that of its height. 

Note: 

Distortion factor is always based on the height of the flare, 
so when a distortion factor greater than one is used the 

es total volume will get larger, but when a value less than 
one is used the flare's volume will decrease. 



Streak Intensity 

This value is a percentage the brightness set by Central 
Glow. It affects the intensity of the lens flare's streaks. (If 
Central Glow is 100% and this is 50%, the streak intensity 
will be 50%.) 



Effects Panel 

Image Compositing 

This button displays a screen specifically for compositing 
images and image sequences. There are three image 
requesters: one for Background Image, one for Foreground 
Image, and one for Alpha Image. There are also 
Foreground Dissolve and Foreground Key controls, with 
high and low key color fields. See manual for descriptions 
of each. 

Gradient Backdrop 

When on, this button switches on the gradient background 
color buttons (and rendered images show gradient back- 
ground colors). When off, this button tells Lightwave to use 
a solid backdrop color (chosen from the backdrop color 
requester). 

Fog Type 

This pop-up gives you the choice of three fog types: Linear, 
Nonlinear 1 and Nonlinear 2. Nonlinear 2 offers a slight 
variation on the fog falloff curve so that the fog amount 
increases more quickly closer to the camera. 



Glow Options 

Enable Glow Effect 

Glow can be assigned on a "per surface" basis, however 
glow's parameters (intensity and radius) are global. Glow is 
a post-process operation. Therefore you cannot have vary- 
ing levels of intensity and radius on a single image. 

Glow Intensity 

This field allows you to enter a number between 0 and 
100% that will adjust the amount of glow around an object. 
Note that 100% means the first pixel around an object will 
have a glow equal to the edge of the object, the remaining 
glowing pixels will fall off from there. 



Streak Density 

This number is multiplied by a fractal value that will result 
in an approximate number of streaks (i.e., a value of 50 
will result in a number of streaks around 50). 

Streak Sharpness 

This relates to the falloff of each streak. A higher value 
makes for very sharp-edged streaks (to the point of appear- 
ing jaggy if too sharp) . A lower value makes for very wide, 
soft-edged streaks. A value of 0 makes for infinitely wide 
streaks, probably not a useful number. 



Camera Panel 

Pixel Aspect 

This is a custom pixel aspect setting that allows you to set 

(the aspect ratio (height to width) to match other footage or 
display devices. 



Glow Radius 

Enter a number in this field to tell Lightwave how far you 
want the glow to extend (in pixels) outward from objects in 
the scene. 

For example, a value of 8 results in a glow extending 8 pix- 
els from the object. A setting of 24 increases the spread to 
24 pixels. 

Note that different resolutions will cause drastically different 
results with the glow effect. 8 Low Resolution pixels are 
much larger on screen than 8 High Resolution pixels. Keep 
this in mind when doing render tests at lower resolutions. 

OutPut FileName Format 

This pop-up lets you choose among several different file- 
name output formats. This allows you to manipulate 
imagery on a variety of platforms. The options are 
NameOOl, NameOOOl, NameOOl.xxx, and NameOOOl.xxx 
(xxx represents a 3 character extension such as TGA, BMP, 
PCT,etc). 
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NameOOl and NameOOOl are standard naming conventions 
for Amiga programs and should be used as such. 

NameOOl. xxx and NameOOOl. xxx are the standard "eight- 
dot-three" naming convention that Windows programs 
require (eight characters for the name, a period, then three 
characters for the file type). The three-character extension 
tells other programs what kind of file it is without having to 
open it to find out. 

Important! 

Many Windows NT machines have their hard disks parti- 
tioned as NTFS. If if this is the case, you are not limited to 
the eight-dot-three filenames. For regular Windows users 
there are also third-party add-on programs that will break 
the eight-dot-three barrier. 

Silicon Graphics computers also like to have file extensions 
although they are not limited to 8-character filenames. 



Saving Animations as Flyer Clips 

With the initial release of System 4.0 software, you have 
received version 3.5 of Lightwave 3D. This version of 
Lightwave does not fully support the Flyer yet. 

You will receive a free update to Lightwave 4.0 when it is 
released (soon after the Flyer release). That version will 
support the Flyer for both reading and writing video clips. 

However, a "back door" has been added to Lightwave 3 5 
that allows you to save Lightwave animations as Flyer clips. 
Here's how to use it. 



i 



3 



Set up your animation as usual. 



When you are ready to render the animation, go 
to the Record panel. 

Set the ANIM Type pop-up to Medium 
Resolution Preview (VT4000). 

Select Save ANIM File. Choose the Flyer video 
drive where you want to save the animation. 



Important! 

Do not select the Flyer drive using its device name! 
(i.e., FAO:, or FBO:, etc.) You must select the drive by 
its volume name (i.e., FlyerA, FlyerB, whatever). 
Otherwise, the animation will not be saved properly. 



5 



Enter a name for the animation. Press Return. 



Start automatic rendering as usual. 



Rendering and saving will proceed as usual, with the ani- 
mation being written to the Flyer video drive you selected. 
When rendering is complete, you may go to the Flyer and 
play the animation. 
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RGB Color Value Chart and Index of Refraction 

Use the RGB Color Values listed here as a guideline for your RGB color selections in Lightwave 3D (these colors are also 
useful in ToasterPaint and ToasterCG). Use the Index of Refraction values listed below as a guideline for refraction values 

• (entered via the Refractive Index button found under the Surface button in Lightwave Renderer). Remember: the higher the 
index the longer the rendering time. 
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Lightwave Modeler Notes 



Variable undo levels 

Location: Under Objects/Options. This number determines 
the number of undo levels available. Redo will always store 
the same number as Undo, i.e. 5 levels of Undo results in 5 
levels of Redo. This number is saved with the Mod-Config 
file. 

New Metaform Option 

Location: Subdivide panel. The new option is called 
Smoothing Angle Field. This allows "hard-edged" 
metaforming, wherein objects that have severe angles or 
creases can retain their hard edge(s) based on the smooth- 
ing angle used for the operation. Reduce the smoothing 
angle to allow for more hard edges to remain unconverted. 

New Amiga View Modes 

Location: Display Options panel. On the Amiga there are 
now three Moving display modes: Wireframe, Solid, and 
Frontface. 

Wireframe shows the object in a see-through wireframe 
form. Frontface shows the object in a wireframe form 
where only the polygon whose normals are facing you are 
visible. (You can still see "through" some polygons, since 
there may be polygons behind them whose normals also 
face you.) Solid shows only the polygons that you would 
actually see if the object were truly solid (i.e., you cannot 
see "through" any polygons). 

All platforms share the same three views in Static display 
mode (Wire, Frontface, Solid). 

New Bevel Settings 

Location: Multiply menu, Bevel panel. The new bevel 
options are called Outer and Custom Surface. 

Outer pushes the points outwardly allowing objects with 
thin areas to be beveled with out flipping polygons. This is 
especially useful for beveling text with serifed edges. 

Custom Surface allows the user to choose whether the new 
polygons created by the bevel will retain the surface name 
of the original polygons or have a new surface name 
assigned to them. This is useful for text, as you can bevel 
the text and simultaneously rename the edges to something 
more meaningful like edges. 
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Lightwave Modeler 



Numeric entry fields, Parti 

Numeric entry fields can now accept math functions. I.E., 
you could enter this is the numeric panel for Move: 
x[5m/2m+15mm] and Modeler will do the math for you! 
Moving the selected item the correct distance. 

Numeric fields, Part II 

Now these fields can do measurement standards 
conversion. All requesters are set to default to either feet or 
meters, depending on the setting under Display Options. 

When Modeler is set to use the metric system, all requesters 
will assume that any number entered without a specific 
measurement designation will refer to meters. For example, 
enter 3 and modeler assumes you mean 3 meters. Enter .3 
and modeler returns with 3mm. The same is true of the 
English system. 

If you want to mix and match measurement systems, it's no 
problem. Suppose you want to use an English measure- 
ment, such as feet, when Modeler is set for the metric 
mode. Just type 4 ft (or 4') and Modeler will automatically 
translate that number into meters. (Put this together with 
the ability to calculate functions and you could do the fol- 
lowing in the numeric panel for Move: 
x[4ft*3m+2mm/l6in-3"].) 

User Definable View Presets 

The numbers on the numeric keypad (on the right hand 
side of your keyboard) can be assigned to jump among 10 
different screen views. 

For example, drag the view out so that the Face view fills the 
screen. Hold the Shift key and press numeric 1. You have 
just assigned the numeric 1 key to this view. Any time you 
press numeric 1, the view will jump to the configuration 
you just set up. 

You can do the same for any other views you like to use 
often. 

Modeler will remember the display orientation (logo, map, 
side, or vehicle), the screen positions, and the zoom size 
for each of the 10 numeric keys. You can assign them 
freely, and recall them just by pressing the number key 
itself. 




12 



Modeler ARexx Macros 

Here are concise descriptions of the macros included with 
Modeler. Read the files themselves for more info, or try 
lem out on various objects. 



V 



^^Scale 



AddMacro 

Used by Modeler to add macros to its pop-up macro list. 
BBox 

Generates a bounding box the size of the current object. 
Cage 

Creates a spline box. 
Calculate 

Calculates numeric strings. 
Center 

Centers current item(s) on all three axes. 
CenterlD 

Centers current item(s) on one axis. 
CommandSeqProc 

Processes a sequence of shell commands. 
CoordSys 

Polar coordinate systems conversion utility. 
CurveText 

Generates PS text on a curve. 
CutFaces 

Cuts all faces from the current layer. 
Dinner 

A fun haiku-like poem generator. 
Explode 

Shifts points in an object as if exploding or imploding it. 
ractalize 

ubdivides and jitters an object. 
FrenchUckler 
ARexx test program. 
Haiku 

A fun poem generator. 
Halve 

Scales an object by .5 around its center. 
Julienne 

Slices an object along an axis. 

LightSwarm 

Makes a cloud of lights. 

LoadFonts 

Preloads a group of fonts with Modeler. 
Logotron 

Generates beveled text. 
LWenvelope 

Generates an envelope file for Layout. 
M2in 

Converts between English and metric. 

Make Motion 

Create a motion path file. 

MartianPlumber 

Creates an object with strange tubes and connectors. 
MetricScale 

L Scale an object with wrong units to metric, 
lot 

For MathVision contour plots. 
NearBG 

Puts all nearby non-empty layers into background state. 



NextEmpty 

Jumps to next empty layer. 
ParametricCurve 

Create a curve object using parametric functions. 
PathToMotion 

Converts path in layer to motion path for Layout. 
Pclone 

Clones layer data at offset using points in bg layers. 
Plot 

Plots a line function as a set of connected segments. 
Plot2D 

2D function surface maker. 
PointCenter 

Find average center point position (center of mass). 
PointPlane 

Generates plane of points. 
Points 

Make points at X, Y, Z, coordinates. 
Points2Polys 

Convert selected points to single-point polygons. 
PointSep 

Displays point separation. 
PointSpread 

Distributes points in Modeler. 
PointXform 

Transform points algorithmically. 
Prick 

Generates randomly distributed points on a surface. 
Prims 

Platonic solid generator (tetra, octahedron, and others). 
ProCalc 

Uses spreadsheet data from "Professional Calc" program. 
Router 

Bevels polygons with mutli-level bevels. 
SaveMe 

Auto-save every 10 minutes. 
ShapeText 

Extrude/Bevel text and other objects. 
Shell 

Make a seashell from an outline shape. 
Spherize 

Make a sphere of the current object 
Symmetrize 

Make layer n-fold symmetric. 
Text 

Makes several lines of text in one operation. 
Toroid 

Generates a donut shape. 
TrajMotion 

Make a ballistic trajectory motion path. 
Wedge 

Makes a wedge or ring. 

WrapToSphere 

Wrap data onto a sphere. 
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How the Flyer Uses and Stores Resources 



It's important to understand the big picture where the Flyer is concerned. 




this includes the organization of all of the materials that go into the making of a Flyer project, i.e., a television program. 
When the Flyer plays a program, it pulls resources from all of the locations listed below. If you back up, or archive, this 
project, all of the resources necessary to recreate the project are copied to the backup medium. 

The simple chart below should give you an idea of what the Flyer uses when editing and sequencing video. We refer to all of 
these materials as content. Items that have an asterisk beside them are used during sequencing, i.e., playback. The other 
items are simply support files for the Toaster and the Flyer. 

Important! 

Do not mix these files on different drives. Video clips and stills should be placed on video-formatted drives only. Audio clips 
should be placed on audio-formatted drives only. Framestores should be kept on an Amiga drive. Any attempt to mix these 
items on other drive types will likely result in problems during project playback (stuttering, jitter, etc). 
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Introduction 
and Installation 



Installation 



This section contains detailed instructions on installing the Video Toaster 4000 card, the Video Toaster Flyer card, or both. TdlllC Of 

Do not follow every one of these install procedures! Certain steps pertain to specific systems such as the Amiga 2000, COFltClltS 
3000, or 4000. See the Installation Chart on pages 16-17 to learn which procedures you need to follow. 

Before you install hardware or software, please read through the introductory material to familiarize yourself with all that the 
Toaster and Flyer install procedures require. 
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Procedure H: Installing the software from CD-ROM 40 

Procedure I: Formatting Your Hard Drives for Flyer Use 46 
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Software License and Limited Warranty 

PLEASE READ CAREFULLY BEFORE INSTALLING THIS SOFTWARE. BY INSTALLING THIS SOFTWARE, YOU 
AGREE TO BECOME BOUND BY THE TERMS OF THIS LICENSE. IF YOU DO NOT AGREE TO THE TERMS OF THIS 
LICENSE, RETURN THIS PACKAGE TO THE PLACE WHERE YOU OBTAINED IT WITHIN 15 DAYS OF PURCHASE 
FOR A FULL REFUND. 

1. Grant of License 

The enclosed computer program (s) (the "Software") is licensed, not sold, to you by NewTek, Inc. ("NewTek") for use only 
under the terms of this License, and NewTek reserves any rights not expressly granted to you. You own the disk(s) on which 
the Software is recorded or fixed, but the Software is owned by NewTek or its suppliers and is protected by United States 
copyright laws and international treaty provisions. 

This License allows you to use one copy of the Software on a single computer at a time. To "use" the Software means that the 
Software is either loaded in the temporary memory (i.e., RAM) of a computer, or installed on the permanent memory of a 
computer (i.e., hard disk, CD ROM, etc). 

You may use at one time as many copies of the Software as you have licenses for. You may install the Software on a common 
storage device shared by multiple computers, provided that if you have more computers having access to the common storage 
device than the number of licensed copies of the Software, that only one computer at a time uses the Software, and that you 
must have some software mechanism which locks out any concurrent user in excess of the number of licensed copies of the 
Software. 

You may make one copy of the Software in machine readable form solely for backup purposes. The Software is protected by 
copyright law. As an express condition of this License, you must reproduce on the backup copy the NewTek copyright notice 
in the following format "© 1994 NewTek, Inc." 

You may permanently transfer all your rights under this License to another party by providing such party all copies of the 
Software licensed under this License together with a copy of this License and all written materials accompanying the Software, 
provided that the other party reads and agrees to accept the terms and conditions of this License. 

2. Other Restrictions 

YOU MAY NOT REVERSE ENGINEER, DECOMPILE, DISASSEMBLE OR OTHERWISE REDUCE THE SOFTWARE TO 
ANY HUMAN PERCEIVABLE FORM. YOU MAY NOT MODIFY, ADAPT, TRANSLATE, RENT, LEASE, LOAN, RESELL 
FOR PROFIT, OR CREATE DERIVATIVE WORKS BASED UPON THE SOFTWARE OR ANY PART THEREOF. 

3. Termination 

This License is effective until terminated. This License will terminate immediately without notice from NewTek upon any 
unauthorized use if you fail to comply with any provisions of this License in any manner. Upon such termination you must 
destroy the Software, all accompanying written materials and all copies thereof. You may also terminate this License at any 
time by destroying the Software, all accompanying written materials and all copies thereof. 

4. Export Law Assurances 

You agree that neither the Software nor any direct product thereof is being or will be shipped, transferred or re-exported, 
directly or indirectly, into any country prohibited by the United States Export Administration Act and the regulations 
thereunder or will be used for any purpose prohibited by the Act. 



5. Limited Warranty and Disclaimer, Limitation of Remedies and Damages. 

NEWTEK WARRANTS ONLY THE DISKETTES ON WHICH THE SOFTWARE IS RECORDED TO BE FREE FROM 
DEFECTS IN MATERIALS AND WORKMANSHIP UNDER NORMAL USE FOR 90 DAYS FROM PURCHASE, BUT THE 
SOFTWARE AND ACCOMPANYING WRITTEN MATERIALS ARE LICENSED "AS IS." ALL IMPLIED WARRANTIES 
AND CONDITIONS (INCLUDING ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A 
PARTICULAR PURPOSE) ARE DISCLAIMED AS TO THE SOFTWARE AND ACCOMPANYING WRITTEN MATERIALS 
AND LIMITED TO 90 DAYS AS TO THE DISKETTES. YOUR EXCLUSIVE REMEDY FOR BREACH OF WARRANTY 
WILL BE THE REPLACEMENT OF THE DISKETTES OR REFUND OF THE PURCHASE PRICE. IN NO EVENT WILL 
NEWTEK OR ITS DEVELOPERS, DIRECTORS, OFFICERS, EMPLOYEES OR AFFILIATES BE LIABLE TO YOU FOR 
ANY CONSEQUENTIAL, INCIDENTAL OR INDIRECT DAMAGES (INCLUDING DAMAGES FOR LOSS OF BUSINESS 
PROFITS, BUSINESS INTERRUPTION, LOSS OF BUSINESS INFORMATION, AND THE LIKE), WHETHER 
FORESEEABLE OR UNFORESEEABLE, ARISING OUT OF THE USE OR INABILITY TO USE THE SOFTWARE OR 
ACCOMPANYING WRITTEN MATERIALS, REGARDLESS OF THE BASIS OF THE CLAIM AND EVEN IF NEWTEK OR 
AN AUTHORIZED NEWTEK REPRESENTATIVE HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. 

The above limitations will not apply in case of personal in jury only where and to the extent that applicable law requires such 
liability. Because some jurisdictions do not allow the exclusion or limitation of implied warranties or liability for 
consequential or incidental damages, the above limitations may not apply to you. 

6. General 

This License will be construed under the laws of the State of Kansas. If any provision of this License shall be held by a court of 
competent jurisdiction to be contrary to law, that provision will be enforced to the maximum extent permissible, and the 
remaining provisions of this License will remain in full force and effect. 

7. U.S. Government Restricted Provision 

If you are a U.S. Government end-user, this License of the Software conveys only "RESTRICTED 
RIGHTS," and its use, disclosure and duplication are subject to Federal Acquisition Regulations, 
and the following provision applies. This Software: 

(a) Was developed at private expense, and no part of it was developed with government funds, 

(b) Is a trade secret of NewTek for all purposes of the Freedom of Information Act, 

(c) Is "commercial computer software" subject to limited utilization as provided in the contract between the vendor and 
the government entity, and 

(d) In all respects is proprietary data belonging solely to NewTek, Inc., 1200 Executive Summit Drive, Topeka, Kansas 
66615 

If this Software was acquired under a GSA Schedule, the U.S. Government has agreed to refrain from changing or removing 
any insignia or lettering from the Software or the accompanying written materials that are provided or from producing copies 
of manuals or disks (except one copy for backup purposes) and: 

(e) Title to and ownership of this Software and documentation and any reproductions thereof shall remain with NewTek, 

(f) Use of this Software and documentation shall be limited to the facility for which it is required, and 

(g) If use of the Software is discontinued to the installation specified in the purchase/delivery order and the U.S. 
Government desires to use it at another location, it may do so by giving prior written notice to NewTek, specifying the 
type of computer and new location site. U.S. Governmental personnel using this Software, other than under a DoD 
contract or GSA Schedule, are hereby on notice that use of this Software is subject to restrictions which are the same as 
or similar to those specified. 
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NewTek Limited Hardware Warranty 



NewTek, Inc. Limited Hardware Warranty 

This warranty covers only the hardware portions of the Product and extends to the original purchaser only. Software is 
licensed to you under a separate license agreement above, that has its own warranty terms. 

NewTek warrants that for a period of 1 year from the date of your original purchase of our computer/video product 
(hardware) , it shall be free from defects in material and workmanship. If a defect is determined to be covered by this 
warranty as determined by NewTek, NewTek will correct it, and may do so using new or remanufactured components. 

NewTek's Liability And Limitations: 

NewTek's obligations are only as expressly stated herein. NewTek is not liable for loss or damage for inconvenience or 
interruption of service, loss of business, data or anticipatory profits, or consequential, incidental or punitive damages resulting 
from the use (or operation) of any of the products purchased by you. NewTek's liability is limited solely to the repair or 
replacement of the defective product. NewTek is under no obligation or responsibility to enhance or update the product. 
This warranty does not cover damage or malfunctions resulting from improper handling, accident, misuse, abuse, neglect, 
electrical surges, failure of electrical power, use with other products not manufactured or approved by NewTek, installation or 
removal charges or damages, damage while in transit for repair, repair attempted by any unauthorized person, or any other 
reason not due to defects in materials and workmanship. This warranty is also void if any applicable serial number has been 
altered, defaced, or removed. In no event does this warranty extend to in anyway to other peripheral equipment purchased 
elsewhere, including hard drives, used with or in connection with hardware purchased from NewTek. 

The hardware and software in this product are designed to work in conjunction with each other. Any termination of the 
Software License, including use of the software or any portion of the software not in conjunction with the hardware provided, 
in the same computer, will void all warranties and any technical support service otherwise available. 

To Obtain Warranty Service: 

To obtain free repair under this warranty, contact NewTek Technical Support for confirmation, receive a Returned Materials 
Authorization (RMA) , and deliver the product along with proof of ownership (such as the original invoice, or a photocopy) to 
NewTek. You will be responsible for any costs associated with the delivery to and from our service center. 

Other Legal Disclaimers: 

The above warranty is exclusive and in lieu of all other warranties, express or implied (other than those warranties implied by 
state law) . All applicable state statutory implied warranties, including, but not limited to implied warranties of merchantability 
or fitness for a particular purpose, shall be limited to a period of 1 year from the date of your original purchase. No 
warranties, either express or implied, will apply after this period. 

Because there are so many states with different laws that are everchanging, and because we have no desire to conflict with 
these laws, then any term of this warranty that is prohibited by applicable law shall not apply. Some states do not allow 
limitations on how long an implied warranty lasts or the exclusion of warranties or of incidental or consequential damages, so 
the above limitations or exclusions may not apply to you. This warranty gives you specific legal rights, and you may also have 
other rights which vary from state to state. 



78648 94VTF10.28 



Acknowledgements 



NewTek, Inc., wishes to express its appreciation to the 
following organizations and individuals for their 
participation in the release of the Video Toaster software. 
Many offer catalogs of their work, or will custom-design 
items for you. Feel free to contact them at the addresses 
provided. 

Ron Thornton (3D scene) 
Visual Effects Designer Ron Thornton is the creative 
genius behind the special effects for Babylon 5, which he 
designed and rendered using the Video Toaster. Ron's 
credits include the Dr. Who television show, Terminator 
2, and The Addams Family films. Ron provided 
SpaceFighters, an excellent example of texture mapping, 
motion paths, and hierarchical motion. Lightwave 
enthusiasts would do well to study Ron's work. 

SpaceFighters is an animation that includes two space 
ships, a planet, stars, and several texture maps. If you 
wish to render only one image from this animation, set 
the First Frame value to 130 and render that frame for 
the greatest effect. If you render the entire animation, 
note that the first frames are quite dark. This is by 
design, as the action and illumination intensify over the 
course of the scene. 

Viewpoint, Inc. (3D objects) 
Orem, Utah 84058 
Phone 801/224-2222 
Phone 800/748-4170 
FAX 801/224-2272 

• Beethoven 

• Cow 

• Foot Bones 

• Low-top (Tennis Shoe) 

• 1964 Thunderbird 

• Galleon 

• Triceratops 

Virtual Image Labs (3D objects) 
4925 Edgewood Road 
College Park, MD 
20740 

Phone 301/220-0072 
FAX 301/220-0081 

747 

• Smallplane 

• SmallplaneProp 
DC- 10 



Richard Payne 

1965 Ascot Drive #7 
Moraga, CA 94556 
Phone 510/631-7898 

• Camcorder object 

Brett Hester 

13032 Copenhill Road 
Dallas, TX 75240 
214/233-5493 

• United States objects 

C. William Henderson 

Color effects filters for ChromaFX. 

Scott Wheeler 
Joseph J. Dox 

Galaxy Video and Animations 

(508) 535-8787 

• Delorean scene/objects for LW3D 

• HoverCraft scene/objects for LW3D 

• Flags of the World scene/objects for LW3D 

H. Wrobel 

The post.library used by ToasterCG and ToasterPaint was 
provided by H. Wrobel for Joan Thuesen. 

Images rendered for Lightwave 3D. 

This manual includes texture imagery from the following 
collections. 

Textiles, Volumes 1-4 

Mannikin Sceptre Graphics 
Suite 258 

3208-C.E. Colonial Drive 
Orlando, FL 32803 
407/644-9547 

Texture City Image Library 

3203 Overland Avenue #6157 
Los Angeles, CA 90034 
310/836-9224 



© Copyright 1990-1995 NewTek Incorporated 

This manual © Copyright 1990-1995 NewTek Incorporated. All rights reserved. This document may not, in whole or in part, 
be copied, photocopied, reproduced, translated, or reduced to any electronic medium or machine readable form without 
prior consent, in writing, from the editor. 

Video Toaster™, Toaster™ , Toaster Preferences™, ChromaFX™, ToasterPaint™ , Lightwave 3D™, Lightwave Modeler™, 
ScreamerNet™, are all trademarks of NewTek Incorporated. Amiga is a registered trademark of Commodore-Amiga 
Incorporated. Any and all other products mentioned are trademarks of their respective companies. 

Video Toaster 4000 FCC Notes - FCC ID# IB73773669007 Class B 

16 — Device requires shielded cable for compliance with FCC regulations. Properly shielded cables are required for full compliance 

with FCC Class B emissions specifications 

37 — Complies with new rules of docket 87-389- 

Warning: This equipment has been certified to comply with the limits for a Class B computing device, pursuant to Part 15 of 
the FCC Rules. Only peripherals (computer input/output devices, terminals, printers, etc.) certified to comply with the Class B 
limits may be attached to this computer when this computer is operated in a residential environment. Operation with non- 
certified peripherals is likely to result in interference to radio and TV reception. 

Instructions to User: This equipment has been tested and found to comply with the limits for Class B digital device, pursuant to 
part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful interference in a 
residential installation. This equipment generates, uses and can radiate radio frequency energy and, if not installed and used 
in accordance with the instructions, may cause harmful interference to radio communications. However, there is no 
guarantee that interference will not occur in a particular installation. If this equipment does cause harmful interference to 
radio or television reception, which can be determined by turning the equipment off and on, the user is encouraged to try to 
correct the interference by one or more of the following measures: 

• Reorient or relocate the receiving antennae. 

• Increase the separation between the equipment and the receiver. 

• Connect the equipment into an outlet on a circuit different from that which the receiver is connected. 

• Consult the dealer or an experienced radio-TV technician for help. 

Note: Changes or modifications not expressly approved by the party responsible for compliance could void the user's right to 
operate this equipment. 

Peripherals used in conjunction with this equipment must be connected via shielded interface cables. Use of unshielded 
interface cables may result in interference to radio and TV reception, and may void the user's right to operate this equipment. 



Using this Book 

This manual contains the information you'll need to create professional, broadcast-quality video with the Video Toaster™ and 
Video Toaster Flyer™ . There are separate reference manuals for each of the Video Toaster's applications, so you can turn 
directly to the section that interests you most. 

The ambition of the Video Toaster Manual is to be both instructional and informational — without getting technical. Often, in 
order to understand a function, you only need to understand the concept behind its operation, and not the elaborate inner 
workings that go into making that function occur. You need to understand what synchronization means, for example, not how 
a sync generator works. 

Each section of the Toaster manual begins with its own, more detailed Table of Contents, followed by a handy Screen Guide, 
then the Reference Section. In the back of each section, where you can turn to it immediately, you'll find a list of Keyboard 
Shortcuts and the Index. At the beginning of every section marked by a tab, there is a Table of Contents to that section. Each 
section contains its own index for fast access to the information you need. 

In the next pages you'll find step-by-step tutorials that cover the Toaster thoroughly, from program to program. These have 
been designed based on real applications, the kinds of purposes Toaster owners are undertaking. You'll find they introduce 
you to the Toaster efficiently and expertly. With a little time and effort, you'll be creating graphics you've only dreamed of. 

As the world's first computer designed for video production, the Toaster borrows some terms and ideas from both the 
television and computer worlds. Throughout the manual you'll find these terms explained where necessary. But don't worry, 
this is not a technical reference. A great deal of care has gone into creating a user-friendly design. 

How to use the Tutorials 

The tutorials will provide with you an operating knowledge of the Video Toaster. The first tutorial instructs you on how to step 
through the Video Toaster and its screens, so that you are familiar with getting around in general. Instructions are numbered 
in steps, indicating each action for you to take. Additional material between steps contains general background information 
that explains the procedure in greater detail. 

Mail in Your Registration Card! 

NewTek is already at work designing the next generation of the Video Toaster. Unfortunately, if you don't send in your 
registration card, you may never know about it! Send in your registration card now. We'll notify you of updates and add-ons as 
soon as they are available. 

Manual Revision List 



Intro/Install 



Using this book 
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How To Reach NewTek 

Main Business Office 

9:00am - 6:00pm Central Time 



By Voice 

In US & Canada: 
Outside US & Canada: 



1-800-847-6111 
1-913-231-0100 



By Fax (24 hours) 

In US & Canada: 
Outside US & Canada: 



1-800-854-7111 
1-913-231-0101 



By Mail 



NewTek Incorporated 
215 E. 8th Street 
Topeka, KS 66603 



How to reach Technical Support 

9:00am - 8:00pm Central Time 
Steps for calling Technical Support: 

• Double-check that the problem exists. Is it repeatable? Power down and try again. 

• Check to see if the manual addresses the problem. 

• Jot down some notes about the problem so you can explain it clearly. 

• Call from a telephone near the system, in case the Support Specialist asks you to repeat your steps. 

• Have the Toaster software running, and the manual nearby. 

• Be prepared to provide your name, company, and serial number to the Support Specialist. 

• Please have patience. Technical support wants to help everyone, and other customers may have questions that take time. 



By Telephone 

In US & Canada: 1-800-527-3334 

Outside US & Canada: 1-913-231-0150 

By Fax (24 hours) 

In US & Canada: 1-800-525-531 1 

Outside US & Canada: 1-800-231-0151 

By Mail 

Video Toaster Technical Support 
NewTek Incorporated 
215 E. 8th Street 
Topeka, KS 66603 



Repair/Replacement Guidelines 

If a Support Specialist determines that a problem may exist in your Toaster and/or Flyer, they may ask that you return it to 
NewTek for immediate repair or replacement. They will give you an RMA (Returned Materials Authorization) number, which 
informs the shipping department to expect your shipment and route it quickly to a technician. This number must appear in 
the first line of the address to NewTek, as follows: NewTek, Inc. RMA# 123456. 

NewTek cannot ship a replacement unit until the defective unit has been returned. NewTek understands that you rely on your 

equipment, and we will make every effort to repair or replace your unit as soon as possible. Make certain you send only the 

Intro/Install items that the Support Specialist instructs you to return. These terms are subject to change without notice. 



How to reach us 
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Information You Should Know 



Rather than repeat in every section of the Toaster Manual, "click means for you to press the mouse button,.." we have opted to 
place this important information here, at the beginning of the manual. This section contains basic definitions of terms the 
manual may use, explanations of common screen controls you will need to understand, and other information that is 
pertinent throughout the Toaster, 



About the Keyboard and Mouse 

The applications within the Video Toaster may use either the mouse, the ke} »oard, or both as input devices. Even if you are 
new to operating a computer-based system like the Toaster, the keyboard is probably a familiar sight. Similarly, the mouse, 
used as a pointing and selecting device, is common to most compute sold today, 
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Numeric Keypad 




The important distinction that the Toaster makes about the keyboard is that is has two portions — the main keyboard and the 
numeric keypad. The main keyboard is the Large set of adjoining keys, while the numeric keypad is a small number set to the 
right. Certain functions require you to use specific keys, so a key on the keyboard may not have the same function as a key on 
the keypad. Read carefully. 



The mouse is the tool you use to move the onscreen pointer. The buttons on the mouse allow you to activate or select the 
lings you can point to. Press once to select something on screen. Press twice to activate it. Some operations use the right 
mouse button, while others use the left. 



If you've never used a mouse before, it's going to feel clumsy at first, especially when you need to press the right or left button 
and your fingers aren't cooperating. The left mouse button and he right mouse button perform different activities. In the 
beginning stages, be sure you click the correct button. Mouse related functions include the following: clicking, double- 
clicking, dragging, shift-clicking, and pulling down a menu. These functions are explained below in Understanding Toaster 
Terminology. 



Understanding Toaster Terminology 

Click and Select 

Click means to press and then quickly release the mouse 
button. Buttons and icons may change shape or color 
when clicked on in this manner. The word select may also 
be used for click (as in, "select the Load Frame button," 
which means for you to click on it). 

Double-click 

oubie-click means to press and then quickly release the 
left mou.se button twice. In the Video Toaster, you double- 
click some buttons to activate their functions (as in, 
"double-click the Load Frame button to load a still 
frame"). 



Shift-click 

Shift-click means to hold the [Shift] key on the keyboard, 
then quickly press and release the left mouse button. 

Drag (also Dragging) 

Dragging is holding down the left mouse button and 
moving the mouse. Certain tools may also make use of 
dragging with the right mouse button held down. 

Return and Enter 

These two keys are used for two distinct functions in the 
Video Toaster. Be aware that they will not perform the 
same actions. Generally, you use f Return) after typing text 
in order to restore the mouse pointer, while you use 
[ Enter] to activate a function (as in, saving a Frame) . 



Understanding Toaster Screen Controls 

Each of the Toaster's programs has a main screen made up of distinct parts: panels, buttons, windows, and menus. There are 
slight variations on these elements, as you will see below, 




A panel looks like a raised surface that contains a number 
of buttons and windows. 



A box or a field is a special kind of window you can enter 
text into. 
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Fade Off Screen 



A button looks like an actual button. When selected, or 
clicked on, it will highlight as if it lit up. Some buttons may 
be clicked once to select a function, and clicked twice to 
engage that function. 



A menu is a list of related commands that you may select 
from. For example, the Polygon Menu in LightWave 
Modeler displays commands related to polygon operations. 
In LightWave 3D, these are often referred to as control 
panels rather than menus. 



A pop-up menu or pop-up button is a button with an 
up/down arrow on it. Drag the pointer over it to display a 
list of items. Highlight one to select it. 



A window is a small gauge with numbers or text inside. 
Often, you can click in these and drag with the mouse to 
scroll through different settings or listings. In essence, you 
are looking through a window to read the entries within. 



How the Toaster Responds to You 



In General 

Generally, the Toaster will display a change on screen to 
show you that the button you have selected, or the function 
you have invoked, is in effect. Buttons wall either depress or 
highlight, to indicate that you have selected them. A menu 
may display a new operating mode. If the Toaster cannot 
perform the requested operation, it may display an error 
message, a response indicating why. At other times, the 
screen may flash once, which is another form of indicating 
that it cannot perform the desired function. 

Screen Flash 

One of the first things you will notice about the Toaster 
(when it starts, and during certain operations) is that the 
screens sometimes flashes. Don't worn; This is entirely 
normal for the Video Toaster, and won't harm any of the 
equipment hooked up. 



Error Messages 

Occasionally, depending on various conditions, the Video 
Toaster will be unable to perform a requested operation. 
In these cases, either the Amiga computer or the Toaster 
will present you with an "error message" describing the 
problem. If you cannot determine a course of action to 
correct the problem, write down a note about what 
occurred (along with the message you received) and call 
Technical Support for assistance. 



About the Amiga's Operating System 

The Workbench 

The underlying operating system that supports the Video 
Toaster is known as the Workbench. The Workbench is a 
graphic interface, which is an industry term for "using a 
mouse to tell the computer what to do by pointing and 
clicking on items displayed on a screen." Macintosh 
computer users call this the Desktop. PC users call it 
Windows. It's very popular and very convenient. The Video 
Toaster is a highly graphical device. 

The Workbench on your system must be version 2.1 or 
3.0. The operating system software offers a variety of 
screen display options that can cause display difficulties 
when operating (or immediately after operating) the Video 
Toaster. We recommend against using the following with 
the Video Toaster: 

• Mouse Accelerators/Screen Blankers - These are 
commonly known as "Commodities" under 
Workbench 2.0 and later, They can cause drawing 
problems in Toast rPaint, and display problems 
elsewhere. Even older Workbench 1.3 screen blankers 
and mouse accelerators can affect the Toaster 
adversely. Your best bet is to experiment carefully and, 
if the Toaster is not responding as you expect, try 
disabling these programs before using the Toaster. 

• Overscan Display - Any program (including the 
Workbench software) that can change the main 
computer display to an overscan mode (for example, a 
paint program) can cause difficulty with the Toaster's 
sync. This can result in the Toaster's output becoming 
distorted. The reason for this is that the overscan mode 
of such programs uses display information at the top 



and left edges of the screen that is also used by the 
Video Toaster. There are two possible solutions: 

Avoid using overscan displays where possible. 

Acceptable display modes include 320x200, 640x200, 
320x400, 640x400. Display modes that go beyond 
these dimensions may cause problems. Such problems 
are unlikely to harm anything in the Toaster or your 
hard drive, but they can cause unwanted display 
glitches. 

Activate the Video Toaster Genlock Utility prior to 
running another program in an overscan mode. The 
Genlock Utility causes most programs to shift their 
display downward by several pixels. This has the effect 
of maintaining the integrity of the uppermost display 
lines on screen, thus maintaining more stable sync. 

Further Overscan Note: 

If you exit the Toaster using the (ctr[Kc^l(^I(A^ 
key combination, the Exit button in Preferences, or the 
ARexx command TOWB, you should be able to use 
overscan program settings without a great deal of 
interference (especially if you use the Genlock Utility) . 
However, if you exit using the operating system command 
Amiga-N from certain Toaster screens, you are more likely 
to experience difficulty, since this command bypasses the 
more standard Toaster operations. It is not recommended. 



Input and Output Connections 



Below is a set of diagrams showing the input and output connections for the Video Toaster and the Video Toaster Flyer cards. 



Amiga 2000 Installations 

Below left - The Video Toaster card as seen from the 
back when installed in the Amiga 2000. 



Amiga 3000/4000 Installations 

Below - The Flyer card as seen from the back when 
installed in the Amiga 3000 or 4000. 




Sample Hookup Diagrams for Video Toaster Systems 



The following diagrams demonstrate a variety of basic video system hookups. These are included to give you an idea of 
how you might wash to connect your Video Toaster system. If you're relatively new to video, you might wish to try each 
hookup in order to gain experience and understanding of video signals. With the vast array of video equipment and 
features available to consumers, NewTek cannot adequately troubleshoot any given installation. For more in-depth 
discussion of video equipment and connections, we refer you to the Recommended Reading appendix, specifically the 
television production books by Zettl, Wurtzel/Acker, or Smith. 

The Toaster accepts its master sync from input #1. Therefore, as you will see in the diagrams below, whenever you 
connect video to the Toaster you must always start with input #1. (If you plan on using the Toaster as a graphics 
generator only, such as for LightWave animations, and you do not need to run a video source to it, you are not 
required to connect a video source to input #1. It is only necessary when you intend to send video both into and 
out of the Toaster.) 



A Single Source: a Video Camera 

A video camera sends out an electronically stable signal. 
Tliis kind of video source may be connected directly to 
the Video Toaster's #1 input. If the screen exhibits 
excessive tearing or breakup, you may need to adjust the 
Toaster's center frequency. Contact Technical Support 
for details on this simple procedure. (Note: most laser 
disc players also output a stable video signal, one that 
the Toaster is capable of accepting.) 
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This hookup allows you to use special effects to add 
character generator titles, freeze frames, still frames (or 
Lightwave animations from an Amiga 4000) to your 
single video source. 



A Single Source: a VCR 

The nature of video recording is such that no VCR can 
generate a stable video signal when playing a tape. 
Therefore, a device known as a time- base corrector, or 
TBC, must be employed to insert stable timing signals 
into the video. The TBC is connected in-line, between the 
VCR and the Toaster, as shown. 

The VCR in this example could just as easily be a 
camcorder that is playing back a tape. At that lime, it is 
functioning exactly as a VCR. 

Note that this sample diagram, and ail diagrams that 
follow, are based on using an infinite window TBC. 
Infinite window TBC's are pretty much the standard today, 
if you plan on using a TBC that does not have this feature, 
you may need to ask your video dealer to assist you in 
hooking up your system, as more expertise is required. 




This hookup allows you to use special effects to add 
character generator tides, freeze frames, and still frames 
(or LightWave animations from an Amiga 4000) to your 
single video source. 



Two Sources 
Video Camera and a VCR 

This configuration demonstrates a special situation, 
using a stable video source a both as video source and a 
sync source. The video camera sends its video signal to 
two places: Toaster input #1 and the TBCs genlock 
input. First, this allows the Toaster to receive a stable 
signal. Second, it enables the TBC to "lock on" to the 
same signal and cause the video that is being received 
from the VCR to scan at the same rate. This genlocks the 
two signals together so that the Toaster can generate 
special effects between the two without a glitch. 

This configuration takes advantage of the fact that the 
genlock signal doubles as the main video source. 
Therefore, it runs from the camera to the TBC (where it 
provides a sync reference for the VCR's video) and then 
on to the Toaster (where it provides the video image). 
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This hookup allows you to perform special effects 
between a five source (the camera) and a taped source 
(the VCR), as well as use titles and still frames (or 
LightWave animations from an Amiga 4000) . 



Two Sources 

Using Two or more VCRs 

Earlier diagrams showed that a VCR required a TBC in 
order to connect to the Toaster. How many TBCs do you 
think you need for two VCRs? The answer is two. In fact, 
here's a simple rule of thumb: for every VCR that you 
connect to the Toaster simultaneously, each needs its 
own TBC, The diagram for a two-VCR hookup can easily 
be expanded for three or four VCRs, simply by adding 
another TBC and extending the genlock signal to it in a 
daisy-chain fashion, 

In this case, VCR 1 sends video to TBC 1. TBC 1 sends the 
stabilized video on to Toaster input #1. (So far, this is just 
like connecting a single VCR.) VCR 2 sends video to TBC 
2, and TBC 2 sends the stabilized video on to Toaster 
input #2. Finally, the genlock output of TBC1 connects to 
the genlock input of TBC 2. The TBCs insert stable sync 
into each signal, making the signals acceptable to the 
Toaster, while at the same time causing these two signals 
to be genlocked at the same scan rate, so they arrive at 
the Toaster in sync with one another. 

To add another VCR to this hookup; VCR 3 sends video to 
TBC 3, which sends the corrected signal on to Toaster input 
#3. The genlock output of TBC 2 is connected to the genlock 
input of TBC 3, thus genlocking the video. The same types of 
connections hold for adding a fourth VCR as well. 

You may need to time and phase the TBCs in order to 
match up the video sources in terms of picture line-up 
and color. These are relatively simple procedures with 
today's TBCs. You'll find that the instructions are 
included with yours, If not, their technical support staff 
will provide you with the information you need. 




This hookup allows you to perform special effects 
between two VCRs (or more, with additional TBCs), add 
titles, still frames, or Lightwave animations from an 
Amiga 4000. 
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Before Yon Install 



Important Notes for All Installations! 

General Note 

The installation procedure is not as difficult as it may appear, but since there are two models of Video Toaster card, and five 
models of Amiga it can be installed to, a great deal of thought and detail has to be devoted to covering all the bases. 

Beware Static Electricity 

Prior to opening the computer and installing any add-on cards, open the Disposable Wrist Strap packet and put on the strap 
per the instructions on the envelope. The Video Toaster card, the Flyer card, and many other computer components are 
sensitive electronic devices that can be damaged by relatively minor static electrical charges. The Disposable Wrist Strap 
reduces the risk of static electricity damaging any of the components you handle. 

Do not operate your system without the cover. 

The Video Toaster card and the Flyer card require proper ventilation for operation and can be damaged by heat. Do not 
operate them in any Amiga with its cover removed. This reduces the flow of air current across the circuit boards. Excessive 
heat may damage the cards. 



Parts List (What You'll Need to Install the Toaster and/or Flyer) 

Note: 

Because of the variety of SCSI and serial cables available, the cables listed in the parts list are 
general in nature. You and your dealer will need to determine your specific cabling needs based on 
your system cc tfigurat )i . The illustrations and instructions provided are for the NewTek SCSI 
accessory cable. Use them as a guide for connecting the drives in your particular configuration. 

Tools 



#2 Phillips Screwdriver 

• #5-6 or #6-8 Slotted Screwdriver 

Hardware 

• An Amiga computer (model A2000, A3000, A3000T, A4000, or A4000T with Workbench 2. 1 or 3.0, see note below) 

• A Video Toaster card (either the original card for the A2000, or the Video Toaster 4000 card for any model Amiga) 

• Video Toaster Flyer 

• 2 SCSI II Hard Drives (that have passed the DriveTest program for video usage) 

• 1 SCSI I or SCSI II Hard Drive (for audio use) 

• 1 CD-ROM drive 

• either 1 NewTek SCSI accessory cable (this is a combination SCSI/serial cable assembly) 
or 4 SCSI cables and 2 serial cables (serial cabling is needed for SMPTE time code only) 



Software 

• 1 Installation Diskette 

• 1 CD-ROM (Video Toaster 4.0/Flyer software) 

• 1 Video Toaster/Flyer/4.0 Manual 




At this time the Video Toaster 4.0/Flyer software supports two releases of the Workbench system software: 2.1 and 3.0. 

Although version 31 has been released, it has not been officially released by Commodore Business Machines, therefore 
programmer and developer information has not been made available. At this time the Video Toaster/Flyer does not support 
Workbench 3.1 

Introduction/Installation 
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The Basic Flyer Configuration 



Because of the variety of Amigas, Toasters, and SCSI Hard Drives in use, these installation instructions (and the Flyer 
installation program) assume that you are installing a basic Flyer system. The definition of a basic Flyer system is: an Amiga 
computer, a Video Toaster, a Flyer, two video hard drives, one audio hard drive, and one CD-ROM drive. 

Warning! 

If you are not installing the basic system configuration described above, you may need to take 
additional steps after the standard installation to ensure that your system will function properly. See 
Appendix 2: Non-Standard Installations, for further information. 



Introduction/1 ns tal lation 
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Installation: 
Determining What to Install 



WARNING! 

Do not perform every one of these installation procedures! Find out which installation steps you need to follow: 

Use the chart below to (1) select your Toaster card, (2) the computer you plan to use with it, and (3) the action you wish to 
take, By matching these items, you'll find out the installation procedure(s) you should follow (4), listed on the facing page. 



1 . Select the Toaster 
card you ha^'e. 


Video Toaster 4000 card 


Original Toaster 


„ - T «. ^ 


[ 


2. Select the Amiga 
you wish to use with 
this Toaster. 


Amiga 4000 


Amiga 3000 


Amiga 2000 


Amiga 2000 


3. Select the action 
you wish to take with 
these items. 


i 
i 








Install Toaster only 
(no Flyer) 


c 


B 


A 





Install Flyer only 

(VT already present) 














Install both Video 
Toaster and Flyer 


D, C,G 


D, B, G 


D, A, G 






Install 4.0 software 
from CD-ROM 


H 




Install 4.0 software 
from diskettes 
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Installation, continued 
The Installation Procedures 



Installation Procedures 



4. Where to turn 



A, page 20 

Configure/Install the Video Toaster 4000 card for the Amiga 2000 

B, page 22 

Configure/Install the Video Toaster 4000 card for the Amiga 3000 

C, page 24 

I Configure/Install the Video Toaster 4000 card for the Amiga 4000 
D oage26 

Configuring the Video Toaster 4000 card for the Flyer 

E, page 28 

Installing cables, drives, and the Flyer in the Amiga 2000 

F, page 32 

Installing cables, drives, and the Flyer in the Amiga 3000 

G, page 36 

! Installing cables, drives, and the Flyer in the Amiga 4000 

H, page 40 

Installing the software from the CD-ROM disc 

I, page 46 

Formatting Your Hard Drives for the Flyer 
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Procedure A 

Configuration/Installation of the Toaster card fop the Amiga 2000 



Follow these procedures whether you are (a) installing the Toaster card only, or 

(b) the Toaster card and then the Flyer card. 

Tools needed: #2 Phillips screwdriver 
#6-8 Slotted screwdriver 



Overview: The Toaster 4000 hardware is configured at the factory for the Amiga 4000. You will need to reconfigure it for the 
Amiga 2000 (this involves changing jumper settings), move the BNC connector card to the "2000" position, and exchange 

Procedure 



Unplug the system from AC power. 

Remove the cover. Refer to your owner's manual or to your dealer for specific information on removing the cover 
from your system. 

Locate and identify the video expansion slot. On the Amiga 2000, it is on the far edge of the motherboard, beside 
the power supply. You will need to remove the power supply first in order to install the Video Toaster 4000 Card. 
There are three screws in the front of the chassis, and four in the back. 



Attach the enclosed rubber spacers (feet) to the end of the card so that the card cannot move to the left or the right 
and come into contact with the power chassis or outer cover. The feet should be attached to the smaller end of the 
Video Toaster card (the end opposite the BNC connections). 



IMPORTANT: The Toaster 4000 card is a static-sensitive electronic device. Before you remove it from its sleeve, stand beside 
the Amiga and touch the metal casing on the power supply. This will drain any static charge you may retain so that you can 
handle the card safely. 

5 Carefully remove the Toaster 4000 card from its sleeve, and configure the card for your system as described in the 
steps that follow. 




For reference, the front of the Video Toaster 4000 card is the side with the printing "Video Toaster 4000." The largest of the 

cards that make up the Toaster is the Digital card, the next largest is the Analog card, the third largest is the RAM card, and the 

Introduction/lnstal lation smallest is the BNC connector card. 
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Remove the (L-shaped) Amiga 3000/4000 mounting bracket. You will not need it for Amiga 2000 installation. 

Unscrew the 2 screws on the back of the small BNC card, and place the card aside. Notice it was connected to the 
Analog card beside the tiny label "3000/4000." Men you reattach the BNC card, you will connect it to the other 
position, beside the "2000" label. 

5 C ^ nSC1 ' eW ^ e ^ screws ° n ^ e k' ont °^ ^ e Ana ^°B carc ^' ^ carefully separate it from the Digital card. 

By the edge connector you will see 8 jumpers (they look like gold pins, with small black connectors across 
them). Remove these, then replace them in the upper position (they are shipped in the lower position for the 
Amiga 4000). 

Replace the Analog card and screw it into place. 







STOP. 

If you are also installing a Video Toaster Flyer, turn now to 
Procedure D: Configuring the Toaster 4000 Card for use with the Flyer. 



If you are not instal ng i Flyer, continue with Step 5f (below). 




(Skip this step if you are installing the Flyer with the Toaster.) Replace the original BNC connector card. Attach 
the original BNC connector card to the upper connector, marked (£ 2000," and screw it into place. 




5g 
6 

7 
8 



Screw the Amiga 2000 mounting bracket into place. This is the flat bracket. 



Insert the card into the system. The card stands 
upright, with the words Video Toaster facing away 
from the power supply. 



Secure the card in place. There are two screws, one 
at the top of the card and one at the bottom, that 
hold it to the back of the A2000. 



Replace the power supply and secure it with its 
screws. Make certain that all cables are secure 
before you close up the system. 





If you removed any other cards or peripherals, reinstall them now before closing up the system. Close the cover. 
Replace the case and secure it with its screws. 



This completes this procedure. 

Return to the Installation Chart to select your next action. 
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Procedure B 

Configuration/Installation of the Toaster card for the Amiga 3000 



Follow these procedures whether you are (a) installing the Toaster card only, or 

(b) the Toaster card and then the Flyer card. 

Tools needed: #2 Phillips screwdriver 
#6-8 Slotted screwdriver 

Overview: The Toaster 4000 hardware is configured at the factory for the Amiga 4000. You will need to reconfigure it for the 
Amiga 3000 (this involves changing jumper settings), move the BNC connector card to the "2000" position, and exchange 
mounting brackets to secure it to the Amiga computer. 

Procedure 



i 

2 
3 



Unplug the system from AC power. 



Remove the cover. Refer to your owner's manual or to your dealer for specific information on removing the cover 
from your system. 

Attach the included plastic shield to the inside of the 3000's cover. This shield protects the Toaster card from 
coming into contact with the cover and shorting the system. Make certain you align this shield correctly so that no 
part of the VT 4000 hardware can touch the inside cover of the Amiga 3000. 

4 Locate and identify the video expansion slot. On the Amiga 3000, it is the topmost slot of the expansion board in the 
center. Remove the mounting bracket that covers the video slot expansion hole in the back of the Amiga. 

IMPORTANT: The Toaster 4000 card is a static-sensitive electronic device. Before you remove it from its sleeve, stand beside 
the Amiga and touch the metal casing on the power supply. This will drain any static charge you may retain so that you can 
handle the card safety. 



5 



Remove the Toaster 4000 card from its sleeve and configure the card for your system following the steps below. 



Analog board 



3oitom (2000) 
connector 



Dk 

Jumpers (up) \^ 

RAM board 
(do not remove) 



BNC board 
Digital board 




For reference, the front of the Video Toaster 4000 card is the side with the printing "Video Toaster 4000." The largest of the 
cards that make up the Toaster is the Digital card, the next largest is the Analog card, the third largest is the RAM card, and the 
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5a 
5b 
5c 
5d 

5e 



Remove the (L-shaped) Amiga 3000/4000 mounting bracket. 

Unscrew the 2 screws on the back of the small BNC connector card. Remove the card and place it aside. 



Unscrew the 2 screws on the front of the Analog card, and carefully separate the Analog card from the Digital 
card. 

Near the edge connector you will see 8 jumpers (they look like 2 rows of gold pins with small black connectors 
across them). These need to be moved to the upper position for the Amiga 3000 (they are shipped Ln the lower 
position for the Amiga 4000) . 



Replace the Analog card and secure it with 2 screws. 



STOP. 

If you are also installing a Video Toaster Flyer, turn now to 
Procedure D: Configuring the Toaster 4000 Card for use with the Flyer. 

If you are not installing a Flyer, continue with Step 5f (below). 



5f 
5g 



(Skip this step if you are installing the Flyer with the Toaster.) Replace the original BNC connector card and 
secure it with 2 screws. 

Secure the Amiga 3000/4000 mounting bracket into place with 2 screws. This is the L-shaped bracket. 



6 
7 
8 




Insert the card into the system, The card lies on its side with the words Video Toaster facing up. 



Secure the card in place with 1 screw. 



If you removed any other cards or peripherals, reinstall them before closing up the sy stem. Close the cover. 
Replace the case screws. 



Important Notice 

When you restart your 
computer after a Video 
Toaster 4000 card has been 
installed in the 3000 or 
3000T model Amigas, you 
may notice that the screen 
colors have changed. 

A hardware difference 
between the Toaster4000 
and the 3000 is at fault. 

To correct this, after the 
entire installation is 
complete, go into the 
Toaster software drawer 
and double-click the icon 
Patch3000. This will 
restore the correct color 
s< neme. If you would like 
Patch3000 to be run 
automatically every time you 
start the Amiga, drag the 
icon into the WBStartup 
drawer instead. 



This completes this procedure. 

Return to the Installation Chart to select your next action. 
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Procedure C 

Configuration/Installation of the Toaster card for the Amiga 4000 

Follow these procedures whether you are (a) installing the Toaster card only, or 

(b) the Toaster card and then the Flyer card. 

Tools needed: #2 Phillips screwdriver 

#5-6 or 6-8 Slotted screwdriver 

Overview: The Toaster 4000 hardware is configured at the factory for the Amiga 4000. If you have just purchased a new 
Video Toaster 4000, see the gray box below for an important notice. If you are removing a Video Toaster 4000 card from an 
Amiga 2000 or 3000 with the intention of installing it in the Amiga 4000 then follow these steps. 



STOP. 

The Video Toaster 4000 card is shipped preconfigured for use in the Amig; ■ 000. 

(A) If this card is newly purchased and you are not installing the Flyer with it, 
it is ready to install. Skip Step 1 and begin with Step 2 (opposite page). 



(B) If this card is newly purchased and you are installing the Flyer with it, turn now to 
Procedure D: Configuring the Video Toaster4000 Card for the Flyer, 
then return here and continue with Step 2 (opposite page). 




Procedi *e 



IMPORTANT: The Toaster 4000 card is a static-sensitive electronic device. Before you remove it from its sleeve, stand beside 
the Amiga and touch the metal casing on the power supply. This will drain any static charge you may retain so that you can 
handle the card safely. 

1 Remove the Toaster 4000 card from its sleeve (or from the previous computer in which it was installed) and 
configure the card for the Amiga 4000 following the steps below. 
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cards that make up the Toaster is the Digital card, the next largest is the Analog card, the third largest is the RAM card, and the 
smallest is the BNC connector card. 
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la 
lb 
lc 
Id 
le 



Remove the (L-shaped) Amiga 3000/4000 mounting bracket, there are 2 screws to remove. 

Unscrew the 2 screws on the back of the small BNC connector card. Remove the card and place it aside. 



Unscrew the 2 screws on the front of the Analog card, and carefully separate the Analog card from the Digital 
card. 

Near the edge connector you will see 8 jumpers (they look like 2 rows of gold pins with small black connectors 
across them). These need to be moved to the lower position for the Amiga 4000. 



Replace the Analog card and secure it with 2 screws. 



STOP. 

If you are also installing a Video Toaster Flyer, turn now to 
Procedure D: Configuring the Toaster 4000 Card for use with the Flyer. 

If you are not installing a Flyer, continue with Step 1f (below). 



if 

2 



(Skip this step if you are the Flyer with the Toaster.) Replace the original BNC connector card and secure it with 
2 screws. 

Remove the cover from the Amiga 4000 and locate the video slot (this is the topmost slot on the upright 
expansion card) . 



5 

4 

5 




Insert the card into the system. The card lies on its side with the words Video Toaster facing up. 



vSecure the card in place with 1 screw. 



If you removed any other cards or peripherals, reinstall them before closing up the system. Close the cover. 
Replace the case screws. 



This completes this procedure. 

Return to the Installation Chart to select your next action. 
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Procedure D 

Configuring the VMM Toaster 4000 card lor nee with the Ryer 



1 



Lay the Flyer BNC connector flat on a static-free surface. See Figure 1. 



Voider the ribbon cable so that it crosses over itself and lies on top of the multi-pin connector beside it. 
Press the ribbon cable flat at the point where it bend:: See Figure 2. 




Figure 2 



Fold the ribbon cable in half lengthwise so that it folds on top of itself for a distance of about 6 inches. 
Press it flat along the fold. See Figure 3- 

Remove the spacer posts from the original BNC board that came with the Toaster card. Re-attach them 
to the Flyer BNC board instead. See Figure 4. 




Figure 3 
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5 Attach the Flyer BNC connector board to back of the Video Toaster 4000, The ribbon cable will stick 
out the top of the Toaster, between the back of the Toaster card and the mounting bracket. Secure the 
BNC card in place with its 2 screws. See Figures 5 and 6, 




STOP. 



Procedure E 



Installing Cables, the Flyer, and Drives in the Amiga 2000 




IMPORTANT. 



The SCSI cabling you use to install the Flyer may not match the cable shown in these photos. The cable 
shown here is an optional Flyer accessory that you may purchase from your dealer. Any quality standard 
DSI cable should work with the Flyer (it will need an internal connector at one end and an external 
s-type connector at the other end). Ask your dealer if you have questions. 

custom-designed cable features 3 SCSI channels, 2 serial channels, and a built-in mounti 
maximum cable integrity and stability. See your dealer for more information. 





1 



Determine the best choice of expansion slots for the 
SCSI/serial cable run and the Flyer in your 
computer. See Figure 1 for your options. 

The Toaster slot is on the far end of the 
motherboard, beside the power supply. Count the 
Toaster slot as slot L Near the middle of the Amiga 
motherboard is slot 2, the CPU/accelerator slot. 
Install the Flyer in slots 3, 4, 5, 6 or 7. Whichever 
you choose, the next higher slot number should be 
used for the cable assembly. 

See Figure 1. 




Figure 1. 

The Amiga 2000 motherboard and its expansion slots 
viewed from above. 



Thread the internal connectors of three SCSI 
cables and the two serial cables through the 
Amiga expansion cover slot that is nearest to the 
Video Toaster card. (iNote: serial cables are only 
required for SMPTE time code support, and 
external control. They are not required for basic 
Flyer operation.) 

If you are using NewTek's SCSI accessory cable, 
make sure you hold die cable correctly before 
inserting the connectors (the metal tab sticking out 
of the molded plastic block should aim toward the 
motherboard expansions slots). It helps to fold the 
strain relief tabs over the exposed wiring as you 
tuck each connector through the Amiga slot. See 
Figure 1. 




Figure 2. 
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(Skip this step if you are not using NewTek's SCSI 
accessory cable.) 



Thread the SCSI accessory cable fully into the Amiga 
until the squarish, molded plastic block touches the 
back of the computer. Insert the metal tab at the 
base of the plastic block into the slot in the Amiga. 
See Figure 4,. 



4 



5 



Figure 3- 



(Skip this step if you are not using NewTek's SCSI 

accessory cable.) 

Now attach the small angled bracket to the molded 
plastic block (the screw for this is built in to the 
block). The lip of the bracket should overlap the 
back ledge of the Amiga (and its hole should line 
up with a hole there). See Figure 5. 

When the bracket is secure, use the Phillips 
screwdriver and install the screw. This secures the 
entire cable assembly to the Amiga. 



Hold the Flyer's mounting bracket over its 
connectors and insert the Flyer card into the 
Amiga. Secure the mounting bracket with one of 
the screws from the slot covers removed earlier. 
Make sure you have access to the 5 internal 
cables from the cable assembly so you can hook 
them up. See Figure 6. 



The 2 serial cables on NewTek's SCSI cable 
assembly are labeled A and B. The Flyer card has 
two serial connections labeled Serial A and Serial 
B. 

If you have serial cables, attach them as follows: 

• Cable A to Serial A, and 

• Cable B to Serial B. 

The connectors are "keyed," or notched, so they 
can be attached the correct way only. Also, they 
have a few extra inches of flexible exposed wiring 
so that they can attach to the edge connectors 
without stressing the cable. 




i igw 



Figw ? 5. 




Figure 6. 



"A 
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8 



The 3 SCSI cables on NewTek's cable are of 
different length > that they can reach different 
connections. They are labeled (from longest to 
shortest) A, B, or C, at both ends. The Flyer card 
has three SCSI connections labeled SCSIO, 
SCSI1, SCSI2 

Attach cable A to SCSIO. 

• Attach cable B to SOI. 

• Attach cable C to SCSI2. 

The connectors are keyed so they can be attached 
the correct way only. 



Attach the Toaster- to-Flyer internal ribbon cable 
to the top edge of the rear of the Video Toaster 
card. 

There is a 1 6-pin header at the top rear of the 
Toaster card with the label JP2 beside it. The red 
stripe on the cable should line up with the pin 
marked 1 (so that the stripe should lie toward the 
back of the Amiga) . 



Note to Y/C Plus owners 

Contact Y/C Plus, Inc., for a modified cable in order to 
use the Video Toaster 2000, the Flyer, and the Y/C Pirn. 



Attach the other end of the ' oaster-to-Flyer cable 
to the top rear connector on the Flyer card. 

See Figure 10. 

There is a 20-pin header at the top rear of the Flyer 
card with the label Toaster I/O beside it. Attach the 
cable so that the red stripe should lie toward the 
front of the Amiga. The cable will have to twist or 
fold in order to achieve this. 

Tuck any excess cable out of way. 
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Place your video hard drives near the Amiga, 
within reach of the SCSI cables. Make sure that it 
is not plugged in to an AC power outlet yet, and 
that your drives are set to SCSI ID 0. 

The Flyer installation program sets up for a system 
with three drives: FAO:, FBO:, and FCO:. The first 
letter refers to the Flyer, the second to the SCSI 
chain, and the number refers to the SCSI ID 
number. 

• Attach cable A to the first drive. 

• Attach cable B to the second drive. 

• Do not attach cable C to any drive yet. 



• - 



^^^^ 



Figure 8. 




Figure 10. 



Figure 11. 
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Place your CD-ROM drive near the hard drive 
enclosure, within reach of the SCSI cables. Make 
sure that it is not plugged in to an AC power 
outlet yet. Set its SCSI ID to 6. 

Attach the CD-ROM and your third drive to SCSI 
channel C using one of the following methods: 

(a) Run Flyer SCSI cable C from the Amiga to the 
CD-ROM, and then connect a SCSI pass-through 
cable from the CD-ROM to the drive. (This option 
requires that your CD-ROM has a pass-through 
connection, like the lower connection shown in 
Figure 12.) 




or 



(b) Run Flyer SCSI cable C from the Amiga to the 
drive, and then connect a SCSI pass-through cable 
from the drive to the CD-ROM. (This option 
requires that your drive, or its enclosure, has the 
ability to continue the daisy-chain from the external 
drive.) 




This ends this procedure. 
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Installing Cables, the Flyer, and Drives in the Amiga 3000 



IMPORTANT. 



rhe SCSI cabling you use to install the Flyer may not match he cable shown in these photos. The cable 
hown here is an optional Flyer accessory that you may purchase from your dealer. Any c, jality standard 
1e should work with the Flyer (it will need an internal connector at one end and an extcnal 
ype connector at the other end). Ask your dealer if you have questions. 

custom-designed cable features 3 built-in SCSi channels, 2 built-in serial char lels, and a 
- maximum integrity and stability. See your dealer for more information. 





Procedure 
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Determine the best choice of expansion slots for the 
SCSI/serial cables and the Flyer in your computer. 

For recommendations, see Figure 1 if you're using 
the Amiga 3000, or Figure 2 if you're using the 
Amiga 3000T. 

Important Note: 

It is easiest if you remove your Video Toaster card 
from the Amiga 3000 (not the 3000T) in order to 
install the Flyer and its cables. Later, the 
instructions wall inform you when to reinstall the 
Toaster card and connect it to the Flyer. 

Note: 

The steps shown reflect the Amiga 3000 installation 
only, not the Amiga 3000T. 




Figure L 

The Amiga 3000 daughterboard and its expansion slots as 
viewed from the side. 

Slot 1, the topmost slot, is for the Toaster, You may use 
either slots 2 and 3 for the Flyer card and its cabling, or 
slots 3 and 4. 




Figure 2. 

The Amiga 3000T motherboard and its expansion slots as 
viewed from the side. 

The Toaster slot is slot J, nearest the center of the 
motherboard. Use any two remaining adjacent slots far 
the Flyer and its cabling. 
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Thread the internal connectors of three SCSI 
cables and the two serial cables through the 
Amiga expansion cover slot nearest to the Video 
Toaster card. (Note: serial cables are only 
required for SMPTE time code support, and 
external control. They are not required for basic 
Flyer operation.) 

If you are using NewTek's SCSI accessory cable, 
make sure you hold the cable correctly before 
inserting the connectors (the metal tab sticking out 
of the molded plastic block should aim toward the 
expansion slots) . It helps to fold the strain relief 
tabs over the exposed wiring as you tuck each 
connector through the Amiga slot See Figure 3- 

(Skip this step if you are not using NewTek's SCSI 
accessory cable.) Thread the SCSI accessor} 7 
cable fully into the Amiga until the squarish, 
molded plastic block touches the back of the 
computer. Insert the metal tab at the base of the 
plastic block into the slot in the Amiga. 

See Figure 4. 



(Skip this step if you are not using NewTek's SCSI 
accessory cable.) Now attach the small angled 
bracket to the molded plastic block (the screw for 
this is built in to the block) . The hp of the bracket 
should overlap the back ledge of the Amiga (and its 
hole should line up with a hole there). When the 
bracket is secure, use the Phillips screwdriver and 
install the screw. This secures the entire cable 
assembly to the Amiga. 

See Figure 5. 



Hold the Flyer's mounting bracket over its 
connectors and insert the Flyer card into the 
Amiga. Secure the mounting bracket with one of 
the screws from the slot covers removed earlier. 
Make sure you have access to the 5 internal 
cables from the cable assembly so you can hook 
them up. See Figure 6. 



< ] 



— - 



Figure 3. 




Figure i 



Figure 5. 
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The 2 serial cables on NewTek's SCSI cable 
assembly are labeled A and B. The Flyer card has 
two serial connections labeled Serial A and Serial 
B. 

If you have serial cables; 

• Attach serial cable A to Serial A, and 

• Attach serial cable B to Serial B. 

The connectors are "keyed," or notched, so they 
can be attached the correct way only. Also, they 
have a few extra inches of flexible exposed wiring 
so mat the) can attach to the edge connectors 
without stressing the cable. 

The 3 SCSI cables on the cable assembly are of 
different lengths so that they can reach different 
connections. They are labeled (from longest to 
shortest) A, B, or C, at both ends. The Flyer card 
has three SCSI connections labeled SCSIO, SCSI 1 , 

scr.2. 

■ Attach cable A to SCSIO. 

• Attach cable B to SCSI 1 

• Attach cable C to SCSI2. 

The connectors are keyed so they can be attached 
the correct way only. 



This step refers to the Amiga 3000 only. Skip this 
step if you are installing the Flyer in an A3000T. 

If you removed the Video Toaster from the Amiga 
3000 in order to make installation easier, go ahead 
and reinsert the Toaster card now. 




Figure 7. 




Figure 8. 




Figure 9- 
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Connect the other end of the Toaster-to-Fiyer 
internal ribbon cable to the Flyer card (one end 
is already connected to the Toaster). It connects 
to a 20-pin header on the edge of the card at the 
back of the computer, labeled Toaster I/O. 

Tuck any excess ribbon cable between the two 
cards, out of the way. 




Figure 10. 
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Place the enclosure containing your video hard 
drives within reach of the SCSI cables. Make sure 
that it is not plugged in to an AC power outlet yet. 

The Flyer installation program sets up for a system 
with three drives: FAO:, FBO:, and FCO:. The first 
letter refers to the Flyer, the second letter to the 
SCSI chain, and the number refers to the SCSI ID 
number. Make sure your drives are set to SCSI ID 
0. 

• Attach cable A to the first drive. 

• Attach cable B to the second drive. 

Do not attach cable C to the third drive yet. 

Place your CD-ROM drive near the hard drive 
enclosure, within reach of the SCSI cables. Make 
sure that it is not plugged in to an AC power 
outlet yet. Set its SCSI ID to 6. 

Attach the CD-ROM and your third drive to SCSI 
channel C using one of the following methods: 

(a) Run Flyer SCSI cable C from the Amiga to the 
CD-ROM, and then connect a SCSI pass-through 
cable from the CD-ROM to the drive. (This option 
requires that your CD-ROM has a pass-through 
connection, like the one shown in Figure 12,) 



or 



(b) Run Flyer SCSI cable C from the Amiga to the 
drive, and then connect a SCSI pass-through cable 
from the drive to the CD-ROM. (This option 
requires that you have the abihty to continue the 
daisy-chain from the external drive.) 

When you are finished, your system should look 
something like the one shown in Figure 13 
(although the third drive is not shown, note that the 
CD-ROM drive is used in daisy-chain fashion; the 
Flyer connects to it, and it continues the connection 
on to the third drive). 




Figure 11. 




Figure 12 




Figure 13 



This ends this procedure. 

Return to the Installation Chart to select your next action. 
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Procedure G 

Installing Cables, the Flyer, and Drives in the Amiga 4000 



SCSI cabling you use to install the Flyer may not match the cable shown in these photos. The < 
shown here is an optional Flyer accessory that you may purchase from your dealer. Any quality standa 
SCSI cable should work with the Flyer (it will need an internal connector at one end and an external 
3entronics-type connector at the other end). Ask your dealer if you have questions. 

vTek's custom-designed cable features 3 built-in SCSI channels, 2 built-in serial channels, and a built-in 



i 



eiermine the best possible expansion slot for 
the cable am in your Amiga 4000, see the notes 
below. 
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Figure 1. 

The Amiga 4000 motherboard and its expansion slots as 
viewed from the side. 

The Toaster slot is the expansion slot on the bottom, slot 
4. The next slot above it, slot 3, should be empty (since 
the Toaster partially blocks it); use it for the cable 
assembly. Use slot 2 for the Flyer card. 
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Figure 2. 

The Amiga 4000T motherboard and its expansion slots as 
seen frotn the side. 

There are two video slots in the center of the 
motherboard on the 4000T Because of the expansion slot 
kiyout, the Toaster ivorks best in slot 2**. We 
recommend you place the Toaster in slot 2, then use slots 
3 and 4 (or 4 and 5) for the Flyer and its cables. 

Optionally, you could utilize the unused port hole of slot 
1 to run the cable assembly. It might make for a messy 
cable appearance coming from this direction, but it does 
keep one expansion slot free. 

**lfyou use slot 1 the Toaster overlaps a memory 
expansion slot, so you can't have the full amount of RAfcl. 
If you use slot 2 the Toaster overlaps the first video stot, 
so you can 't use another video slot card. In most cases, 
you'll probably want as much RAM as possible since most 
users don't use two video card devices in theA4000T 
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Thread the internal connectors of three SCSI cables 
and the two serial cables through the Amiga 
expansion cover slot that is nearest to the Video 
Toaster card. (Note: serial cables are only 
required for SMPTE time code support, and 
external control. They are not required for basic 
Flyer operation.) 

If you are using NewTek's SCSI accessory cable, 
make sure you hold the cable correctly before 
inserting the connectors (the metal tab sticking 
out of the molded plastic block should aim 
toward the motherboard expansions slots), It 
helps to fold the strain relief tabs over the 
exposed wring as you tuck each connector 
through the Amiga slot. See Figures 3 and 4. 



Figure 3- 



Figure 4. 
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(Skip this step if you are not using NewTek's SCSI 
accessory cable.) Push the entire SCSI accessory 
cable fully into the Amiga until the squarish, 
molded plastic block touches the back of the 
computer. Insert the metal tab at the base of the 
plastic block into the slot in the Amiga. See Figure 
5. 




Figure5. 
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(Skip this step if you are not using NewTek's SCSI 
accessor^' cable.) Now attach the small angled 
bracket to the molded plastic block (the screw for 
this is built in to the block). The lip of the bracket 
should overlap the back ledge of the Amiga (and its 
hole should line up with a hole there). When the 
bracket is secure, use the Phillips screwdriver and 
install the screw. This secures the entire cable 
assembly to the Amiga. See Figure 6. 
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Hold the Flyer's mounting bracket over its 
connectors and insert the Flyer card into the 
Amiga. Secure the mounting bracket with one of 
the screws from the slot covers removed earlier, 
Make sure you have access to the 5 internal 
cables from the cable assembly so you can hook 
them up. See Figure 7. 



6 The 2 serial cables on NewTek's SCSI cable 
assembly are labeled A and B. The Flyer card has 
two serial connections labeled Serial A and Serial 
B. 

If you have serial cables: 

• Attach serial cable A to Serial A, and 

• Attach serial cable B to Serial B. 

See figure 8. 

The connectors are "keyed," or notched, so they can be 
attached the correct wav onlv. 



/ 



The 3 SCSI cables on the cable assembly are of 
different lengths so that they can reach different 
connections. They are labeled (from longest to 
shortest) A, B, or C, at both ends. The Flyer card 
has three SCSI connections labeled SCSIO, 
SCSIl,SCSI2.See figure 9. 

• Attach cable A to SCSIO. 

• Attach cable B to SCSI 1, 

• Attach cable C to SCSI2. 

Connectors are keyed. They can be attached the 
correct way only. 




Figure 7. 




Figure 8. 




Figure 9. 
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Connect the other end of the Toaster-to-Flyer 
internal ribbon cable to the Flyer card (one end 
is already connected to the Toaster). It connects 
to a 20-pin header on the edge of the card at the 
back of the computer, labeled Toaster I/O. 

See Figure 10. 

Tuck any excess ribbon cable between the two 
cards, out of the way. 



Figure 10. 
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9 Place the enclosure containing video hard drives 
near the Amiga, Make sure that it is not plugged 
into an AC power outlet yet. 

• Attach cable A to the first drive. 

Attach cable B to the second drive. 
Do not attach cable C to the third drive yet. 

The Flyer installation program sets up for a system with three 
drives: FAO:, FBO:, and FCO:. The first letter refers to the 
Flyer, the second letter to the SCSI chain, and the number 
refers to the SCSI ID number. Make sure your drives are set 
to SCSI ID 0. 
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Place your CD-ROM drive near the hard drive 
enclosure, within reach of the SCSI cables. Make 
sure that it is not plugged in to an AC power 
outlet yet. Set its SCSI ID to 6. 

Attach the CD-ROM and your third drive to SCSI 
channel C using one of the following methods: 

(a) Run Flyer SCSI cable C from the Amiga to the 
CD-ROM, and then connect a SCSI pass-through 
cable from the CD-ROM to the drive. (This option 
requires that your CD-ROM has a pass-through 
connection, like the one shown in Figure 12.) 



or 



(b) Run Flyer SCSI cable C from the Amiga to the 
drive, and then connect a SCSI pass-through cable 
from the drive to the CD-ROM. (This option 
requires that the drive, or its enclosure, has the 
ability to continue the daisy-chain from the external 
drive.) 

When you are finished, your system should look something 
like the one shown in Figure 13 (although the third drive is 
not shown, note that the CD-ROM drive is used in daisy- 
chain fashion; the Flyer connects to it, and it continues the 
connection on to the third drive) . 




Figure 11. 




Figure 12, 




Figure 13. 




This ends this procedure. 
Return to the Installation Chart to select your next action 
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Procedure H 



Installing the Software from the CD-ROM Disc 
What you need for this step 

CD-ROM disc of Toaster/Flyer software 
Flyer software installation diskettes 
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Plug in all AC power cables (Amiga, drive case, CD-ROM, and anything else that is part of your system). 



Turn on all of your system equipment, the Amiga last. 
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Insert the installation diskette in your main floppy drive. Insert the CD-ROM in your CD-ROM drive. 



Double-click on the icon for the floppy disk, then double-click on the icon labeled InstalLFIyer, You 



should see a window something like the one shown below. 



Uetcone to the Video Toaster Flyer installation 
utility. Please indicate how the installation should 
proceed (based upon your knowledge of the ftrnga). 



Set Installation Mode 
iliil Novice User - Rll Ret ions flutons u 
C Intermediate User - Linited Manual Control 
_J Expert User - Must Confi rn all actions 




The vast majority of Toaster users will find the default values for each step are appropriate for their system. 

Set Installation Mode refers to the manner in which the installation should take place. Most users should go with the default 
setting, Intermediate User, unless you wish to know more about each step of the installation before it happens. 

• Novice User is not available. 

• Intermediate User 

• Expert User 



Select the next action for the installer to take. Most users should select Proceed with Install at this point. 

• Proceed With Install continues with the next step of the installation. 

• Abort Install cancels the install program. 

• About., displays information about this version of the install. 

• Help... displays basic help information if you are unsure of what action to take. 
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Here you must choose among two different installation options before proceeding. 




Installation Options 

• Install for Real will take you to the next step of installation, 

• Pretend to Install will continue as if the installation were actually occurring, but it will not install any files to your 
system, This option is useful if you want to find out if your hard disk has enough space (a later step allows you to choose 
which software to install if you do not have room for a full installation). 

Log all actions to: 

• Printer will send a copy of all the installer's actions to the parallel port. Your printer must be turned on already, and your 
system's printer settings correct for this to work. 

• Log File will start a text file of all the installer's actions. If you select Log File, a requester will ask where you wish to have 
the file saved. 

• None will not create a log file of any kind. 



Here you will select the location on your computer system where you want the Toaster software 
installed. 




D I : 

: 

FB8 : 
RAM: 
VT1 : 



- 

lease Select a directory to in 
software on. 

VideoToaster_3.9_Dtsk1 : 

DH8 : 

FlyerB: 

F lyerfl : 

RAM: 

VT1 : 



This step is asking you for two pieces of information: the hard disk where you want the software installed, and (optionally) 
the drawer in which you would like it installed. If you select a hard disk (for example, VT1 : from the list shown above), then 
click Proceed, the software will be installed on that drive. If you further select a drawer (directory) on that drive, the software 
will be installed within that directory. 

Important! 

In the next stage of installation, the install program will ask if you wash to install all of the Flyer software in a drawer named 
"NewTek" (which will be placed on the drive, optionally in the directory, you choose here) , If you wish to replace all of your 
previous Toaster software, select the drive and the Toaster drawer before continuing. If you wish to leave your original 
Toaster software untouched and place the new software in the separate NewTek drawer, select just the drive where you want 
the software installed. 

Proceed will accept your drive/directory current selection and continue with the next step of the installation. 
Parent Drawer will take you back up one step (or one level) if you have entered too many sub-directories. 
Show Drives will display all of the disk drives currently available. 

Make New Drawer... will create a new drawer (directory) at the selected location. 
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Choose whether you would like the Flyer software installed in a drawer named NewTek. Choose Yes or 
No. 





sof tw« 



tware in a NewTek 



ould you like to install the 
directory? 

NOTE: One will be created for you if it does not 
already exist. 




Yes 



Help. 



Abort Install 



The original Toaster software was installed in a drawer named Toaster. In an attempt to inco uurate the Flyer with the 
Toaster, we have opted to install all new software in a drawer named NewTek. 



wherever you choose to install the new software, all of the graphics you have ever created with the previous Toaster software 
will remain unchanged. The install program will only install the new software, it will not remove any previous software. 

There is one caveat to this: certain system files (certain fonts in the fonts: directory and library files in the libs: directory) 
used by your previous Toaster software will be overwritten with new font and library- files. You will not be able to run the old 
Toaster software once these have been changed unless you copy the fonts: and libs: directories to a separate location prior to 
running the installation in order to keep these older files aside for safekeeping. 
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Here you can select whether to simply update your existing Flyer software or go with the entire 
installation. Select an option then click on Proceed. 



Please choose the installation that you would like to 
perf orn : 



C~ Install Flyer Software 

_J Update Existing Flyer Software 



Proceed 



Abort Install 



Help. 



Install Flyer Software will install the full set of Flyer software. If you receive update disks from your dealer or from NewTek, 
you would select this option. 

Update Existing Flyer Software will install only the basic Flyer operating system (i.e., about 10 MB worth of data required 
for the Flyer to run, but none of the supporting graphics files, PS fonts, or Lightwave objects and scenes, for example). If you 
have just received an all-new set of Flyer, or this is your first-time installation, select this option. 



Select which items are to be installed (the basic software is always installed, here you are selecting the 
additional/optional items) , then click on Proceed. 



HQ 



lease select the portions of the Flyer software that 
you would like to install 



Effects 136366K 
RRexx 883K 
Brushes 2362K 
Franestores 12783K 
Inages 26726K 
C6 Books 39K 
PS Fonts 6519K 



vj Co I or Fonts 33338K 
%/lm Objects 8518K 
vjLW Scenes 1 25K 
%/jLM Previews 18444K 
v/jLW Surfaces 3K 
y^l LW Motions/Envelopes 8K 
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Here you can choose which items are installed. By default, all items will be installed. Click on a checkbox to deselect an item. 
Note that if you choose to install Meets, you will have another step, that of selecting which types of effects should be installed. 
Most users will probably choose to install everything for the first-time installation. 
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Select which effects are to be installed , then click Proceed. 





Please select the Toaster Effect categories that you 
would like to install. 


vl 
yL 
*L 
a£ 

v: 


Rninals 1144K 

Bl inds/Meddings 4933K >/ 

Border 18939K 

Digital 18861K 

Dissolves 6S7MC V 

Organic 13853K 

Overlays 16324K x/ 

PagePeel 3268K V 


People 5285K 
PushPu I I/Shapes 727K 
SoftEdge 7885K 
Space 7833K 
Special 18289K 
Sports 4956K 
Trajectory 7896K 
Hi pes 16244K 




Proceed Abort Install 


Help... | 





You may or may not see this window. If your system does not have enough space to accept the 
selected software, the install program will inform you. Otherwise, the install program will ask you the 
question shown in Step 12. Skip to step 12. 



Sorry... Not enough space on drive for selected 
conponents. Please free up 266536983 bytes. Click on 
Proceed to change your selection of conponents to 
install. You nay also delete sone files from your 
drive and leave your selection as it stands. 
Click on Proceed to continue 



Proceed 1 Abort Install I 



Proceed wall return you to Step 9 where you may deselect additional items in order to install the Flyer software. 




Here you can choose whether you would like the Toaster/Flyer to start up immediately, as soon as you 
start the computer. Choose Yes to install the Flyer software. Choose No otherwise. 





Would you li 


ke the Flyer software, including the 


Video Toaster, 


to be started as soon as the computer 




is turned on? 


Yes I No | 


Help... Abort Install 



If you choose Yes, an icon will be placed in the Amiga's WBStartup drawer that interrupts the final stage of the normal 
computer startup and, instead of starting the Workbench, starts up the Toaster/Flyer. You will still oe able to get to the 
Workbench, but onlv after you quit the Toaster/Flyer program. The Amiga WorkBench will not be available until then. 

If you choose Yes, but later change your mind, you can remove an icon called StartToaster from the WBStartup drawer to 
keep the Toaster/Flyer from starting automatically. Place the icon anywhere that's handy (leave it out on the Workbench, or 
return it to the NewTek drawer. 

If you choose No, but later change your mind, simply drag an icon called StartToaster from the NewTek drawer into the 
WBStartup drawer, The presence of this icon in the WBStartup drawer will cause the Toaster/Flyer software to automatically 

start when the system is turned on. 
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You may or may not see this window. If you are installing to an AMiga 4000 or 4000T, skip this 
step. You will not see this window. If you are installing the software to an Amiga 2000, 3000, or 
3000T, the install program will ask you to specify which model of Video Toaster card you have (either 
the original card for the Amiga 2000, or the newer card that fits all Amigas which we refer to as the 
Video Toaster 4000 card). Select the appropriate card and click Proceed, 



i r< &e ^cect t tit, I of Jeo waster .iat -u 

have. . . 
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The installation will now proceed from the install diskette and the CD-ROM with no further input 
required from you. When the install is complete, remember to remove the install disk and CD-ROM 
disc. 



STOP. 

Do not attempt to start the Toaster/Flyer software at this time! 



Turn to Pn 



Formatting Your Hard Drives for Flyer 



ocedure I: Formatting Yi 



This page left blank intentionally. 
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Procedure I 

Formatting Your Hard Drives for Flyer Use 



Overview 

The FlyerFormat program is used for the following purposes: 

• To format hard drives that have been added to the system 

• To reformat a corrupted hard drive (rare, but it can happen) 

• To update hard drive cache settings (which can affect drive video performance) . 

The format process is a simple one. Start FlyerFormat, select the drive, select the format type, and let the program do the rest. 



Locate the icon for FlyerFormat in the installed software drawer and double-click it to start. After a 
moment's delay while it reads the SCSI drive chains, it will look something like this. 




All of the drives connected to the Flyer will appear in the list window. (If a drive does not appear, double check that it has in 
fact powered up and that the SCSI cable is properly connected.) Follow the steps below to format a new drive. 



^ From the List of available drives you should see your newly added drive with the comment "Not Flyer- 
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FS" on its status line. Select this drive by clicking on it. The entire hue will highlight (shown above). 
Click on the button labeled Format Drive. You should see a message similar to the one below: 




The vi format the drive on Channel 2, ID 6 to 
the volume name "Flyer C6" Reformatting vi < 

aldataont^tobetot! 

stand I Cancel 



Introduction/Installation 



46 



Click Cancel if for any reason you do not want to format this drive. Otherwise, click OK to proceed to 
the next step. You should see a message similar to the one below: 



Choose how you void fce Volume 
TtyerCe" to be formatted. At least 
\ drive on a flyer system must 
lasAucio( 




Click on the appropriate button for the type of data you will put on selected drive: 

• Audio Only is intended for standard SCSI hard drives on SCSI channel C that will be used for additional audio tracks 
(see note below) . 

• Audio/Video is intended for hard drives on SCSI channels A and B that will be used to record video clips along with 
their accompanying audio. 

After a few moments the process will be completed. The drive will be formatted and its cache settings updated. The list 
window will be cleared and updated with new status information. (For example, formatting a 2 gigabyte video hard drive 
takes about 20 seconds.) You can be certain the process was successfully completed by looking at the status line for the 
newly-formatted drive. It should indicate either "Video/Audio" or "Audio" now rather than "Not Flyer FS.") 



This drive is now ready to use. 



WARNING. 



Do not mix Audio-Only and Audio/Video hard drives on the Flyer's SCSI chains. Always use 
on SCS, Pains A o, B. A to a„s - ^ «» on SCS, C. 
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If you have additional drives to format for Flyer use, repeat steps 2 through 4 as necessary until all 
drives have been formatted. Remember to select the correct data type (Audio only or AudioA'ideo) for 
each drive. 



When you are finished, click the close box in the upper left-hand corner of the FlyerFormat window to 
exit the program. 



Congratulations, you are now ready to run the Video Toaster Flyer software! 

When all formatting is complete, you may we recommend that you power off your system before 
attempting to start the software. This ensures that the computer starts from a clean boot. 

Turn to the tutorial titled "Starting Up for the First Time" to get a short introduction to the Toaster/Flyer 
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Tutorials 




The tutorials in this section include step-by-step instructions detailing many of the new functions within System 4.0. 

Due to space (and time) considerations, the tutorials in this section are primarily concerned with the newer features of 
System 4.0, and are not necessarily intended for first-time users. T he majority of the tutorials assume that you have a basic 
understanding of operating the ideographic applications that are included with the Toaster. 
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How to Back up a Project (Archiving) 34 

How to Restore a Project (Unarchiving) 36 
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How to Extract an Audio Only Clip from a Video Clip 40 
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How to Record a Video Clip 



Recording video to the Flyer is a simple process, a lot like making a copy of a video tape. After you connect the video and 
audio outputs of the playback machine to the video and audio inputs on the Flyer, you're ready t o go. If you haven't yet 
hooked up the Flyer, see the Installation section for instructions. 



Follow the numbered steps below to record video footage into the Flyer. 




This pop-up contains the name of all of the active Flyer drives that can record video or audio clips. When you select a 
drive from this pop-up, the Approximate Time Available and Reorganized Time Available displays will be updated to give 
you a rough idea of how much footage you can record to this drive. 

Note that these figures are also affected by the next step, where you select the recording level quality you want. 
^ Select the video quality level which you would like for this clip. 

There are two settings for the recording quality of video clips (Standard Play and Extended Play) and one setting for an 
audio clip (Audio Only). Standard Play and Extended Play are similar to the controls you'd find on a consumer VCR, 
where the standard speed gives you the best image quality but less overall recording time while Extended Play provides 
slightly lesser quality with longer recording time. (Audio quality remains at 1 6-bit CD quality for either reocrding mode.) 

Try out both video modes (record the same video segment twice, each time with the alternate setting, then play them 

Tutorials back) to see if you notice a discemable difference. If you do see one, you may prefer to use Standard Play for all your 

work. If you don't see a difference, use Extended Play for maximum record time. 

How to Record a Video Clip 
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For audio only clips, select Audio Only. This activates the audio input connections on the back of the Flyer and ignores all 
video inputs. (Note that if you are recording an audio clip from a video tape, you will not be able to see the video while you 
record the audio only. The Toaster's output will be black while you record audio clips.) 




Decide whether you wish to reorganize the files on this Flyer drive. If so, select the Reorganize 
Drive button. If not, skip this step. 



Reorganization can free up additional space on the selected drive so that you may be able to record longer clips. Since Flyer 
video clips are just "files" to the computer, sometimes they can be better organized on the hard disk, which can increase 
your usable recording space on the drive. However, the process can take up quite a bit of time. If you do not need to 
reorganize the drive, don't take the time to do so. 



The Flyer can record video from several different connections. For video clips, you can select from Toaster inputs 1-4, the 
Flyer's composite input, the Flyer's Y/C input, or the Toaster's main output. (Why the main output? See the note at the end of 
this tutorial.) 

Important! 

Remember that the Flyer, like the Toaster, requires a clean video source in order to record rock- 
solid video. VCRs or camcorders in playback mode will need their video signal time-base 
corrected first. Otherwise, generally a live camera or a laserdisc, player is acceptable. 



While you view the video passing through the Flyer, listen to the audio and look at the audio lamps below each of the Audio 
Gain sliders. If everything is set correctly, you'll be able to hear clear audio through your speaker setup and you'll be able to 
see that both of these lamps are not lit. Ideally neither lamp will ever light. 

How the lamps work 

The lamp on the left lights whenever the audio input level is too high to record a clear signal (this is referred to as clipping) 
It will light momentarily each time the signal clips, then dim after the peak has passed. The lamp on the right will also light 
up when the audio level clips, but it will remain solidly lit. It will reset when you adjust the its audio slider. This lamps stays 
on to let you know the clipping has occurred just in case you were not paying attention when it happened. You may wish to 
adjust your audio sliders until you see a tiny bit of clipping, then bring them down slightly until the lamps no longer light. 
This will set the optimum level for audio recording. 




Select the input source. Once you choose a source, you will see it on the Toaster's main output 
(and hear its audio, if any, on the Flyer's audio outputs). 




Check that your audio levels are correct for recording. 




Click on the Record button to begin recording video to the Flyer. Select Pause if you wish to 
pause recording for a moment and cue up another segment of video, or select Stop when you 
are done recording. 



You can use the Pause button to halt recording while you ready another video clip. This allows you to 
record a number of different segments in one recording session, because your next duty will be to splice 
them into separate clips at the Make Clips panel. 



As a shortcut, you can use the Spacebar on the keyboard to Start and Stop recording. 




Select Make Clips to continue to the clip splicing control panel. 
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Enter a name for this video clip. Press Return to accept the name and jump the text cursor 
to the next field. 



Clip names may be any reasonable length. However, since the editor's display icons are not very wide, we recommend that you 
use short names wherever possible. This wall make it easier to identify dips when editing. 




(Optional) Enter a description that can serve as a reminder for this clip. Press Return to 
accept this comment. 



Future versions of the Flyer software (or third-party editing packages) may take advantage of the comment/description field, 
allowing you to "search" for clips based on the commentary. You may find it useful to get in the habit of adding comments to 
clips. 




As you drag the sliders, you will shorten the yellow bar across the center of the panel (Amiga 2000 or 3000 owners will see a 
white bar). This bar indicates the entire length of the raw footage that you just recorded to the Flyer drive. Once you define 
one clip, you can click inside the non-highlighted portion to start defining a second clip. A new bar will appear where you 
click, and the sliders will jump to new in and out positions at either end of it. 



The image above shows two clips that have been defined out of raw footage. You can click on either highlight bar and adjust 
the in and out points as much as you wish before actually creating clips. Don't forget to enter a separate name for each clip at 

the top of each panel! 
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(Optional) If you recorded more footage than you wish to include in a single clip, click 
elsewhere on the bar to create a new clip (whose in and out points you can define). 



The video bar represents all of the recorded video from this recording session. When you first enter this panel, the entire bar 
is selected as a single clip. You can drag the sliders to define a shorter clip, then click in the unused section of the bar to 
highlight and define a second, third, and more clips, each of which has its own in and out point. (Note that clip., ran have 
overlapping in and out points, allowing you to leave a little excess lead-in and trail-out time at each end of a clip for transitions 
when sequencing.) 
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(Optional) For each clip, drag the Icon slider to select the icon image that will appear on 
a video clip's crouton. As you drag the slider, you can see the recorded video on the main 
output. 



This allows you to choose an image that best represents the clip, and will remind you most of its content when you are 
editing.It's best to set the icon for each clip as you define the clip, so that you don't forget to do so (and end up with an image 
you don't want). 



Select the appropriate items that should be saved for all of the clips created in this session. 

Most of the time, the boxes for both Include Video and Include Audio should be checked, since you are probably working 
with video imagery. For audio only clips, just check the Audio box. 

Important! 

The settings for Include Video and Include Audio will affect all clips that are created. Unlike the other 
controls on this panel, such as Clip Name which refers to only the currently nighJighted clip, these 
two checkboxes refer to all clips made from this raw footage. They do not indicate which items to 
save on a clip-by-clip basis. 




When you are finished and all clips are marked to your liking, exit the panel via the 
Continue button. The clips you just defined will be created, the excess unused footage will 
be deleted, and you will be returned to the editor. 

If you decide to continue recording Rootage, select the Record Panel button to return to the previous panel. The clips you just 
recorded and marked will be created, the excess unused footage will be deleted, and you will be ready to record again. 

If for any reason you do not wish to keep anything that you have just recorded or marked, exit the panel via the Cancel button. 
All footage will be deleted from the hard drive and you will be returned to the editor. 




How to Record an Audio Clip 



Recording audio to the Flyer is a lot like making a copy of a favorite song. After you connect the audio outputs of the playback 
machine to the audio inputs on the Flyer, you're ready to go. If you haven't yet hooked up the Flyer, see the Installation section 
for instructions. 



Follow the numbered steps below to record audio clips into the Flyer. These steps must be followed for every clip you record 
to the Flyer. 




01 — i — r~ 




Tins pop-up contains the name of all of the active Flyer drives that can record video or audio clips. Audio drives show up 
with a tiny speaker icon next to their name. When you select a drive from this pop-up, the Approximate Time Available 
and Reorganized Time Available displays will be updated to give you a rough idea of how much audio you can record to 
this drive. 



2 Make sure this pop-up shows Audio Only (the other two settings are for video 
recording). This activates the audio input connections on the back of the Flyer and 
ignores all video inputs. 

Note 1: 

If you are recording audio from a video tape, you will not need a time-base corrector hooked up 

between die VCR and the Flyer. Simply make sure that only the audio connectors are hooked up 

Tutorials to the FLyer, and you'll be able to record audio. (If you leave the video hooked up, you'll need to 

make sure the video signal is clean in order for the Flyer to record a proper clip.) 

How to Record an Audio Clip 
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Note 2: 



If you are recording an audio clip from a video tape, you will not be able to see the video while 
you record the audio. The Toaster's output will be black while you record audio clips. To help 
you locate a portion of audio that you wish to record from a video tape, leave this set to one of 
the Video modes whiole you cue up the tape, then set it to Audio Only for the recording process. 




Decide whether you wish to reorganize the files on this Flyer drive. If so, select the 
organize Drive button. If not, skip this step. 



Reorganization can free up additional space on the selected drive so that you may be able to record longer clips. Since 
Flyer clips are just "files" to the computer, sometimes they can be better organized on he hard disk, which can increase 
your usable recording space on the drive. However, the process can take up quite a bit of time. If you do not need to 
reorganize the drive, don't take the time to do so. 



Listen to the audio and look at the audio lamps below each of the Audio Gain sliders. If everything is set correctly, you'll 
be able to hear clear audio through your speaker setup and you'll be able to see that both of these lamps are not lit. 
Ideally neither lamp will ever light. 

How the lamps work 

The lamp on the left lights whenever the audio input level is too high to record a clear signal (this is referred to as 
clipping). It will light momentarily each time the signal clips, then dim after the peak has passed. The lamp on the right 
will also light up when the audio level clips, but it will remain solidly lit. It will reset when you adjust the its audio slider. 
This lamps stays on to let you know the clipping has occurred just in case you were not paying attention when it 
happened. You may wish to adjust your audio sliders until you see a tiny bit of clipping, then bring them down slightly 
until the lamps no longer light. This will set the optimum level for audio recording. 




Check that your audio levels are correct for recording,. 




Click on the Record button to begin recording audio to the Flyer. Select Pause if you wish to 
pause recording for a moment and cue up another audio segment, or select Stop when you 
are done recording. 



You can use the Pause button to halt recording while you ready another audio clip. This allows you to 
record a number of different segments in one recording session, because your next duty will be to splice 
them into separate clips at the Make Clips panel 



As a shortcut, you can use the Spacebar on the keyboard to Start and Stop recording. 
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Select Make Clips to continue to the clip splicing control pane (and turn to the next page)l. 



Enter a name for this audio clip. Press Return to accept the name. The text cursor will jump 
to the next field. 

Clip names may be any reasonable length. However, since the editor's display icons are not very wade, we recommend that you 
use short names wherever possible. This will make it easier to identify clips when editing. 
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(Optional) Enter a description that can serve as a reminder for this clip. Press Return to 
accept this comment, 



Future versions of the Flyer software (or third-party editing packages) may take advantage of the comment/description field, 
auowing you to "search" for clips based on the commentary. You may find it useful to get in the habit of adding comments to 
clips. 
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Drag the In and Out sliders to determine the start and end points for the current clip. You 
wall hear the audio play as you drag the sliders. 



When you drag the sliders, you will shorten the yellow bar across the center of the panel (Amiga 2000 or 3000 owners will 
see a white bar) . Tliis bar indicates the entire length of the raw footage thai you just recorded to the Flyer drive. Once you 
define one clip, you can click inside the non-highlighted portion to start defining a second clip. A new bar will appear where 
you click, and the sliders will jump to new in and out positions at either end of it 



Tutorials 
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The image above shows two clips that have been defined out of raw footage. You can click on either highlight bar and adjust 
the in and out points as much as you wish before actually creating clips. Don't forget to enter a separate name for each clip at 
the top of each panel! 
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(Optional) If you recorded more footage than you wash to include in a single clip, click 
elsewhere on the bar to create a new clip (whose in and out points you can define). 

The bar across the center of the screen represents all of the recorded audio from this recording session. Men you first enter 
this panel, the entire bar is selected as a single clip. You can drag the sliders to define a shorter clip, then click in the unused 
section of the bar to highlight and define a second, third, and more clips, each of which has its own in and out point. (Note 
thai clips can have overlapping in and out points, allowing you to leave a little excess lead-in and trail-out time at each end of a 
clip for transitions when sequencing.) 
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The Icon slider appears whether you record a video clip or an audio clip. However, it has 
no effect for audio clips since the Flyer creates a generic audio clip crouton image for you. 
Leave this slider as is. 




Doublecheck that the Include Audio box is the only box checked. 



It makes no sense creating an audio only clip and selecting the Include Video checkbox, since only black is recorded using 
the Audio Only setting. Besides, an audio only clip takes up less space on your hard drive than a video clip that shows black 
and has an audio track with it The audio quality is the same, except that the file with black video is much larger. 

Important! 

The settings for Include Video and Include Audio will affects// clips that are created. Unlike the other 
controls on this panel, such as Clip Name which refers to only the currently highlighted clip, these 
two checkboxes refer to all clips made from this raw footage. They do not indicate which items to 
save on a clip-by-clip basis. 



When you are finished and all clips are marked to your liking, exit the panel via the 
Continue button The clips you just defined will be created, the excess unused footage will 
be deleted, and you will be returned to the editor. 

If you decide to continue recording footage, select the Record Panel button to return to the previous panel. The clips you just 
recorded and marked will be created, the excess unused footage will be deleted, and you will be ready to record again. 

If for any reason you do not wish to keep anything that you have just recorded or marked, exit the panel via the Cancel button. 
All footage will be deleted from the hard drive and you will be returned to the editor. 
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How to Edit o Video Clip using the Quick Tune Panel 



Editing a clip, whether audio or video, is easy with the Flyer. Each clip represents a video (or audio) segment of a given 
length. Using the control panel, you mark the start and end points for each individual clip with an easy-to-use slider (these are 
typically known as the in point and the out point) . These allow you to determine just how much of the clip to use when it is 
shown. Whenever you play this clip the Flyer will only "roll video" from the in point to out point. 

The Flyer normally displays the Quick Tune version of a control panel when you open it up. For most video editing, you 
should find that the controls here are sufficient for your needs. However, when you need finer control, or if you wish to create 
a spht edit, you'll need to click on the Fine Tune button to access the expanded control panel. To use the advanced control 
panel, see the How to Edit a Video Clip (Fine Tune panel). 

Follow the numbered steps below to learn how to edit a Flyer clip from the Quick Tune panel. 




If you wish to view the entire clip, you will have to move the in and out sliders to their outermost positions. Hie Play button 
will only play the video segment from the in point to the out point. Excess footage is ignored. 




Set the in point (the starting point) for this clip, and the out point (the ending point). 



You can drag the slider, click or drag over the double-arrow gadget, or enter a time code value in the numeric window. 
Remember, the in point marks the beginning of the footage you wish to use when the Flyer plays this clip, The in point 
may fall anywhere in the clip. 




Decide whether you want to hear the audio portion of this clip. 



If you are performing a split edit, you may or may not want to hear the audio from the cutaway shots. When this box is 

Tutorials checked, the audio for this clip will be heard at the default (70%) volume level 



Editing a Video Clip 
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Exit the panel 



Click Continue to accept your edit point settings and close the panel. Click Cancel to exit the panel and ignore any changes 
made while it was open. Click Fine Tune to expanc 1 me panel and gain access to additional editing controls (see following 
pages). 

Audio Note: 

If you record audio with the Audio Gain slider at the default position on the recording panel, and 
you wish to have the audio play back at that exact level (often referred to as unity gain), you will 
achieve a very close match in playback by setting the audio playback level to 95%. 

The Flyer defaults to 70% volume level on playback, leaving you a degree of "headroom" for 
mixig multiple audio tracks during sequencing. In other words, if you have two video clips and 
two stereo audio clips playing back at one time and you want to make one slightly louder than the 
rest, it's much simpler to enter one of those four panels and raise its volume level a bit than it is 
to enter three panels and lower three volume levels a bit. 



How to Edit a Video Clip using the Fine Tune Panel 

Follow the numbered steps below to learn how to edit a Flyer clip. ("Fine Time Panel" refers to Fine Tune button, which 
accesses the advanced version of the control panel that contains additional controls for timing and audio. If you don't need 
these additional controls, use me simple version of a clip's control panel, shown on the facing page.) 
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Use the Play and Stop buttons at any time to view the clip (from in point to out point) in 
case you wish to check your editing. 



If you wish to view the entire clip, you will have to move the in and out sliders to their outermost positions. The Play button 
will only play the video segment from the in point to the out point. Excess footage is ignored. 

^ Set toe b point (the starting point) for this clip, and the out point (the ending point). 

You can drag the slider, dick or drag over the double-arrow gadget, or ente a time code value in the numeric window. 
Remember, the in point marks the beginning of the footage you wish to use when the Flyer plays this clip. The in point 
may fall anywhere in the clip. You'll see the video and hear the audio as you drag the slider. 



Set the in point (the starting point) for the audio portion of this clip. Default is 1 second 
from the actual beginning of the clip. Also, set the out point (the ending point). 



You can drag the slider, or drag the double-arrow gadget, or enter a time code value from the keyboard. You'll see the 
video and hear the audio as you drag the slider. 




Set the volume level for this clip. Default is about 70%. 



The Flyer defaults to 70% volume level on playback, leaving you a degree of "headroom" for mixig 
multiple audio tracks during sequencing. In other words, if you have two video clips and two stereo 
audio clips playing back at one time and you want to make one slightly louder than the rest, it's 
much simpler to enter one of those four panels and raise its volume level a bit than it is to enter 
ihree panels and lower three volume levels a bit. 

Note: 

If you record audio with the Audio Gain slider at the default position on the recording panel, 
and you wish to have the audio play back at that exact level (often referred to as unity gain), 
you will achieve a very close match in playback by setting the audio playback level to 95%. 

Tip: 

Set the volume level low for background sound, such as 10-30%. Natural sound is sometimes 
recorded on location and added to the program back at the studio to enhance the atmosphere or 
mood of the program rather than compete for attention. You wouldn't want to mix the sounds of 
a waterfall in the distance louder than the dialog of the actors standing in front of it! 



Set the Fade In and Fade Out values. Default is 00:00, (no fade). 



The fade controls allow you to fade the audio portion of the clip at the front of the clip (Fade In), the back of the clip 
(Fade Out), or both ends of the clip. The display shows values of seconds and frames (ss:ff) only. (For example, if you 
want the audio to fade in over the course of 5 seconds, set Fade In to 05:00. If , you want it to fade out over 3 and one- 
half seconds, set Fade Out to 03:15). 




Determine the balance of the audio output. Default is center. 



You can shift the audio that plays with this clip all the way to the left or the right, or set it somewhere in between to shift 
its "center". To center the audio exactly, or to reset the audio to center, click on the triangle button above the slider. 



m ^ Select the audio channel to use for playback. Default is stereo. 

If you want a specific voice, sound, or music track to come from one channel or another, select it here. 
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(Optional) If you wish to make a copy of this clip, or of some portion of this clip, or 
make an audioOonly track from its audio, select the Process button. See the Process 
panel for details. 
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Exit the pan* 



Click Continue to accept your edit point settings and close the panel. Click Cancel to exit the panel and ignore any 

changes made while it was open, Click Quick Tune to reset the panel to the simplified display (Quick Tune) . Tutorials 
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Hi w to Edit an Audio Clip using the Quick Tune Panel 

Editing an audio clip is easy with the Flyer. Simply select the icon that represents the clip, then click on the Controls button to 
access its control panel. Use the control panel the starting and end points for the clip, typically referred to as the in point and 
the out point. These allow you to determine just how much of the clip to use when it is played. Whenever you use this clip the 
Flyer will only play audio from the defined points. 

Follow the numbered steps below to learn how to edit a Flyer clip. ("Quick Tune Panel" refers to the simple version of a clip's 
control panel, its default appearance. To use the advanced control panel, see the Fine Tune button and the next page.) 




1 Click the audio clip icon at any time to hear the clip (from in point to out point) in case you 
wish to check your editing. This button is a Play/Stop toggle. 

If you wish to hear the entire clip, you will have to move the in and out sliders to their outermost positions. The Play/Stop 
button will only play the audio segment from the in point to the out point. Excess audio is ignored. 



Set the in point (the starting point) for this clip, and the out point (the ending point). 

You can drag either slider, click or drag over a double-arrow gadget, or enter a time code value in the numeric window. 
Remember, the in point marks the beginning of the footage you wash to use when the Flyer plays this clip. The in point 
may fall anywhere in the clip. You'll see the hear the audio as you drag the slider. 
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Set the Lock To event to either Clip or In Point. 
About the Lock To pop-up 

In a project sequence, an audio clip begins playing at the same moment as the video clip that 
precedes it. The Lock To event is a way for you to determine which moment the audio should be tied 
to — the in point that has been set for the previous crouton, or the previous clip's actual starting point 
(including the excess footage prior to the in point) . 

• For most audio tracks, you will probably use the In Point setting for Lock To. This synchronizes 
Tutorials the starting of this audio clip to the in point of the video event that precedes it. 

• For special use like syncronizing sound effects, it's easier to use the flip setting for Lock To. See 

Editing an Audio Clip the use of Start Time (below) for more information. 
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Set the Start Time. 



About Start Time 

Start Time allows you to delay the playback of the audio track for a period of time following the Lock 
To event. 

You'll find examples of using Lock To and Start Time in later tutorials. 
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Exit the panel. 



Click Continue to accept your edit point settings and close the panel. Click Cancel to exit the panel and ignore any 
changes made while it was open. Click Fine Tune to expand the panel and gain access to additional editing controls (see 
following pages). 



General Information About Lock To and Start Tune 

Think of Lock To and Start Time as setting a countdown timer: you want the countdown to last for a set period of time (Start 
Time) , and you want the countdown to begin counting at a certain point (Lock To) . You use these two gadgets to control 
when the Flyer begins counting down to the playback of the audio clip, and for how long that countdown lasts before playback 
begins. In all cases, these two things relate to the previous video event (a video clip, or a still image). 

Example 1: 

To have the audio clip start at the same moment as the previous video event starts... 

Set Lock To to In Point and Start Time to 00:00:00:00. 

Example 2: 

To have the audio clip start 5 seconds after the previous video event has started... 

Set Lock To to In Point and Start Time to 00:00:05:00. 

Example 3: 

To have a sound effect start at a specific moment during a video clip... 

Set Lock To to Clip, and set Start Time to that time code value where the sound effect should be 
heard. (Otherwise, if Lock To were tied to In Point, you would have to figure out the actual time code 
value that you might have to set for Start Time. This method is simpler.) 

Suppose you have a video clip of someone swinging a golf clip and an audio clip sound effect of rushing air. You 
watch the video clip and notice that the golfer begins to swing his club at 3 seconds, 1 1 frames. You place the 
audio clip after the video clip in the storyboard sequence, set its Lock To event to Clip, and its Start Time to 
00:00:03:1 1. When you play the project, the sound effect will occur exactly as the golfer swings his club. 

Note: 

When Lock To is set to Clip, the Start Time relates to the entire length of the video clip that precedes it (in other words, it 
ignores the in and out points, looking instead at the entire clip) . This way you can be sure that the Start Time value you 
choose for the audio clip relates directly to the same value you saw in the time code display for the video clip. In other 
words, a Start Time value of 04:12 (4 seconds, 12 frames) means that the audio begins 04:12 into the clip, counting from 
the beginning of the clip itself, not counting from the in point of the clip. (Otherwise, you'd have to calculate the time 
difference between the clip's in point and your desired audio start point, which would be not only confusing but also 
difficult!) 



How to Edit an Audio Clip using the Fine Tune panel 



Follow the numbered steps below to learn how to edit a Flyer audio clip. ("Fine Tune panel" refers to Fine Tune button, 
which accesses the advanced version of the control panel thai contains additional controls for timing and audio. If you don't 
need these additional controls, use the simple version of a clip's control panel, shown on the facing page.) 




about the additional controls on the expanded panel. 



^ Set the volume level for this clip. Default is about 70%. 

The Flyer defaults to 70% volume level on playback, leaving you a degree of "headroom" for mixing multiple audio tracks 
during sequencing. In other words, if you have two video clips and two stereo audio clips playing back at one time and 
you want to make one slightly louder than the rest, it's much simpler to enter one of those four panels and raise its 
volume level a bit than it is to enter three panels and lower three volume levels a bit. 

Note: 

If you record audio with the Audio Gain slider at the default position on the recording panel, 
and you wish to have the audio play back at that exact level (often referred to as unity gain), 
you will achieve a very close match in playback by setting the audio playback level to 95%. 



Tip: 



Set the volume level low for background sound, such as 10-30%. Natural sound is sometimes 
recorded on location and added to the program back at the studio to enhance the atmosphere or 
mood of the program rather than compete for attention. You wouldn't want to mix the sounds of 
a waterfall in the distance louder than the dialog of the actors standing in front of it! 




Set the Fade In and Fade Out values. Default is 00:00, (no fade). 



The fade controls allow you to fade the audio portion of the clip at the front of the clip (Fade In), the back of the clip 
(Fade Out) , or both ends of the clip. The display shows values of seconds and frames (ss:fi) only, (For example, if you 
want the audio to fade in over the course of 5 seconds, set Fade In to 05:00. If , you want it to fade out over 3 and one- 
half seconds, set Fade Out to 03:15). 



You can shift the audio that plays with this clip all the way to the left or the right, or set it somewhere in between to shift 
its "center." To center the audio exactly, or to reset the audio to center, click on the triangle button above the slider. 



If you want a specific voice, sound, or music track to come from one channel or another, select it here. 
Important: 

Note that setting the playback channel to left only or right only does not free up the unused audio 
channel. With two or more video drives and a dedicated audio drive, the Flyer can handle 8 pairs 
of audio whether you use them as pairs or individual channels. At any moment in time, each 
video clip that is playing counts as one stereo pair. The same is true for each audio clip. 
Therefore, you cannot have eight clips playing at once, with each clip using only one channel. 




Determine the balance of the audio output. Default is center, 
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Select the audio channel to use for playback. Default is stereo. 
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(Optional) If you wish to make a copy of this clip, or of some portion of this clip, or 
make an audio -only track from its audio, select the Process button. See the Process 
panel for details. 
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Exit the panel. 



Click Continue to accept your edit point settings and close the panel. Click Cancel to exit the panel 
and ignore any changes made while it was open. Click Quick Tune to reset the panel to the 
simplified display (Quick Tune). 



How to Set up a Cut (or Take) Between Clips 



The cut, or take, is the basic transition in television and film. 

Whenever you place a pair of video croutons side by side, the automatic transition between them is a cut, Therefore, setting up 
a cut (or a series of cuts) is simple. There really is nothing more you need do than place clips in the project window. 
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Drag a video crouton (a clip or a still image) into the project window. 



Drag another video crouton (a clip or a still image) into the project window and drop it 
beside the first. 



The project window will look something like this, at this stage. 
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Click on the Play button, the first clip will run, then cut to the second clip. 



You may want to practice placing clips and still images in the project window. Here are some tips to keep in mind: 



Drop a crouton in the "open space" of the project window and it will take its place at the end of the current project 
automatically. 

Drop a crouton between any other two croutons to insert it there, You'll see a "hole" open up as you hold a crouton 
between two others. All of the croutons after the inserted one will move one space over to accommodate it. 
Hold the Shift key when you want to select more than one crouton. With each click of the mouse, you can select additional 
croutons all in one operation, and then drag them into the project at once. 



How to Set up an Effect Between Clips 

Whenever you insert a special effect crouton between a pair of video croutons, you have set up a transition between the two. 
That's all there is to it. 
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Drag a video crouton (a clip or a still image) into the project window. Check its control 
panel and make sure that the clip lasts for at least 3 seconds, with about 1 second of 
unused footage at each end. 



Do the same with another video crouton. 

Go to the Effects folder, locate the Smooth Fade effect, and drop it in between the two clips. 
The project window will look something like this, at this stage. 
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/jj^ Click on the Play button, the first clip will run, then dissolve to the second clip. 

The majority of video programming consists of cuts, some dissolves,and a few effects. With the steps you've just learned 
(setting up cuts and effects between video), you've learned a great deal of what you need to know in order to use the Flyer and 
edit video. 

You may want to practice using a variety of effects. Here are some tips to keep in mind: 

• Don't put two effects side- by-side. An effect must sit between a pair of video events, because you can't use an effect to 
transition to an effect! The Flyer will warn you if you do this by accident. 

• Transitions offer a way to "stitch together" two video segments so that they overlap for a period of time (as the transition 
brings one video source on screen over the other), Therefore, make sure that there's some "extra" footage at the 
beginning and the ending of each clip to allow for this, 

• Over 95% of the time, using transitions does not increase the length of your program. The transition itself simply causes 
the croutons to overlap for a brief period of time without increasing their duration. 

• Get creative, Open up the control panel for the effects you use and try different speeds. Use effects that enhance the action 
in your video clips, such as the Page Peel when someone on screen is opening a book. 

Note: 

In most cases, transitions will automatically "work" when going from one clip to the next. Sometimes, however, you may need 
to adjust the in point or the out point of one of the clips in order to allow enough spare footage for the transition to take place. 
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How lo Set up Audio Soundtracks and Effects 



Often you need a background music track to accompany the program content. It's pretty easy setting up a music track in this 
manner. Here are three variations, The first version has the music start at the same moment as the first video clip. The second 
version has the music start while the screen is still black, just before the first video clip appears. The third version has the 
music kick in a few seconds after the first video clip appears. 



Version 1: Simultaneous Audio Start 

IFor this example, the video croutons have already been placed in the proper order. They 
are: 

(a) Video black crouton (set for 10 seconds via its control panel) 

(b) Video clip crouton (set for 20 seconds via its control panel) 

(c) Audio soundtrack crouton (lasts for 2 minutes) 

(d) Other video croutons follow, but they're not important to show for this example. 
Here's what the top row if the project looks like. 



Audio clips always begin simultaneous to the video event that is in front of them. Therefore, for this example, your work is 
done once you arrange the croutons! 

If you played this program, the soundtrack would begin at the same moment as the video clip in front of it, which is exactly 
what we want. Of course, you may want to fine tune the manner in which the audio plays. For ideas, see the tips below. 

Fine Tuning Points 

This is merely an example of how start an audio clip at the same moment as a separate video clip. Other points you might 
consider if you use this technique include: 

• Keep the audio track's volume level low, say around 1 5-25%, so that it will not compete with any audio that is part of the 
opening video clip. 

• Fade the audio in over a period of several seconds at the beginning so that it does not suddenly surprise the viewer. Of 
course, if this is what you want, leave it as-is! 

• Fade the audio track out toward its end in order to make its exit less noticeable to the viewer. You may need to fade it out 
gradually, or sometimes you can simply let it cut out when a major transition or change in the action occurs. 



Version 2: 1 eating Audio Start 



For this example, the video croutons have already been placed in the proper order. They 
are: 

(a) Video black crouton (set for 10 seconds via its control panel) 

(b) Audio soundtrack crouton (lasts for 2 minutes) 

(c) Video clip crouton (set for 20 seconds via its control panel) 

(d) Other video croutons follow, but they're not important to show for this example. 



Here's what the project looks like so far. 

■lit] 

Audio clips always begin simultaneously with the video event that is in front of them. At this point, if you played the program, 
the soundtrack would begin at the same moment that the video black started. This is not what we want. 

2 The audio soundtrack should begin 5 seconds into the black. Open the control panel 
for the audio clip and set its Start Time to 00:00:05:00 (5 seconds). Doublecheck that 
the Lock To event setting shows In Point. 




Lock To defaults to In Point, and Start Time defaults to 00:00:00:00. This means that the audio clip begins at the same 
moment that the video event in front of it begins. Any other value that entered for Start Time will cause the start of the audio 
track to be delayed for that period of time into the previous clip. 




We also want the audio to fade in gradually over that 5 second lead-in. So, set the Fade In 
value to 05:00. 
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Play the project, If things were set correctly, you saw 10 seconds of black with the 
soundtrack gradually fading up for the last 5 seconds. Then the video clip started (with its 
own audio) and the soundtrack continued. 



Fine Tuning Points 

This is merely an example of how to have audio start before your program material begins. Other points you might consider if 
you use this technique include: 

• Keep the audio track's volume level low, say around 1 5-25%, so that it will not compete with any audio that is part of the 
opening video clip. 

• If the audio track begins on or near a beat of music, it's often less jarring to the viewer if you set Fade In value of 1 -4 
frames. This fades in the attack of the audio very slightly, but results in a noticeable difference you might prefer. 

• Fade the audio track out toward its end in order to make its exit less noticeable to the viewer. You may need to fade it out 
gradually, or sometimes you can simply let it cut out when a major transition or change in the action occurs. 
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Version 3: Belayed Audio Start 



IFor this example, the video croutons have already been placed in the proper order. They 
are: 

(a) Video black crouton (set for 10 seconds via its control panel) 

(b) Smooth Fade crouton (speed set to Medium via its control panel) 

(c) Video clip crouton (set for 30 seconds via its control panel) 

(d) Audio soundtrack crouton (lasts for 2 minutes, so it will continue into the next cups) 

(e) Other video croutons follow, but they're not important to show for this example. 

Here's what the project looks like so far. 

■■■ 

Once again, audio clips begin simultaneous to the video event that is in front of them, so we need to adjust the timing of the 
audio clip. If you played the program at this point, the soundtrack would begin at the same moment that the video footage 
started fading up. This is not what we want. 

2 The audio soundtrack should begin 10 seconds after the video footage has started. 
Open the control panel for the audio cup and set its Start Time to 00:00:10:00 (10 
seconds) . Make sure the Lock To event is set to In Point. 

Play the project. If things were set correctly, you saw 10 seconds of black, then the video 
faded in, and 10 seconds later the audio clip began playing. 

Other factors come into play that you might want to adjust for "the perfect edit." You might want to set 
the volume level of the audio cup to a lower level so that it does not compete with the audio that is part 
of the video clip. You might also use fade settings to bring the audio up over time or fade it out near the 
end. 

This example has been pretty simple, but you should begin to understand the concept of using the Lock 
To and Start Time gadgets to adjust audio and video timing. The next tutorial (How to Synchronize 
Sound Effects) will give you an example of when to use the Clip setting for the Lock To event. 

Fine Tuning Points 

This is merely an example of how to have audio start a little ways into the beginning of a program. Other points you might 
consider if you use this technique include: 

• Keep the audio track's Volume level low, say around 1 5-25%, so that it will not compete with any audio that is part of the 
opening video cup. 

• Fade the audio in over a period of several seconds at the beginning so that it does not suddenly surprise the viewer. Of 
course, if this is what you want, leave it as-is! 

• Fade the audio track out toward the end in order to make its exit less noticeable to the viewer. You may need to fade it out 
gradually, or sometimes you can simply let it cut out when a major transition or change in the action occurs. 

• If the audio track begins on or near a beat of music, it's often less jarring to the viewer if you set Fade In value of 1-4 
frames. This fades in the attack of the audio very slightly, but results in a noticeable difference you might prefer. 
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How to Synchronize Sound Effects 



At first glance it may seem hard to synchronize sound effects with video or special effects, but in fact it's pretty simple to do. 
Here are some examples showing you how to use sound effects. 

£ xam0 1: Synchronizing a Sound Effect to a Video Clip 

Let's assume you have a couple of clips of people teeing off at an 18-hole golf course. Each clip was shot from a distance, so 
you did not pick up the "swoosh" of the club swinging through the air. However, you have a sound effect that fits perfectly. 
You want to sync it to the video. 

1 We've placed the video croutons in this order. They are: 
(a) Video clip crouton (panning from clubhouse to golfer, we used about 8 seconds, from 
00:00:13: 16 to 00:00:21:23 on the time code gadgets) 

(b) Smooth Fade crouton (speed set to Fast via its control panel) 

(c) Video clip crouton (announcer commentary, about 5 seconds) 

(d) Video clip crouton (a golfer at another hole teeing off; the dip is set for about 8 
seconds, from 00:01:15:12 to 00:01:23:28. The swing occurs at 00:01:18:27.) 

(e) Audio soundtrack crouton (rushing air "swoosh" sound effect) 



Here's what the project looks like at this point. 




Since audio cups begin with die video event that is in front of them, we need to fix this situation! If you played the program at 
this point, the swoosh sound effect would begin at the start of the golfer's tee-off clip, which is several seconds before he 
swings his club. This is a case where the audio clip (the sound effect) being tied to the in point of the previous clip just 
doesn't work. The sound effect will occur right away whereas his swing occurs 3 seconds, 15 frames later. What we want to 
do is to delay it so that it starts when the golfer tees off. 




Open the audio clip's control panel and set the Lock To pop-up to Clip. Exit the panel. 



This means that the Start Time number must now be a frame number that fails within the time code range of the previous cup. 
The value you now enter for Start Time will be synchronized to that frame, and the audio clip will play at that moment during 
the previous dip. 
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Open the video clip with the tee-off, clip d. Click and hold the mouse over the double-arrow 
gadget beside In Point. The video will play at normal speed. Let go when the golfer begins 
his swing. If necessary, use the slider or the double-arrow gadget to move forward or 
backward until you find the exact frame you want. 



We could have you try to memorize this number (or maybe make you write it down), then go to the audio clip and enter it as 
the Start Time. But here's a nifty shortcut instead. 
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Click in the box that contains the numeric time code display for In Point. Now press the 
letter c on the keyboard. You have just copied this time code number into the time code 
clipboard. Make sure you use the Cancel button to exit this panel (so the in point remains 
as it was). 



The ability to scan through a marked clip, find and copy a specific frame number, then exit the panel without changing the in 

or out point in a useful tip. Tutorials 
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Open the audio clip's control panel, click inside the time code gadget for Start Time, and 
press v on the keyboard. You have just copied this time code number from the time code 
clipboard into the Start Time gadget. 




Play the sequence. At the moment the golfer swings is club, you should hear the sound 
effect of rushing air, You've done it. 



In most cases, you'll find that the audio effect will match the video effect quite well In some cases, you may hear the audio 
effect occur slightly before or slightly after the moment you wanted. To correct this, re-enter the audio panel and adjust the 
Start Time value a frame sooner or a frame later, then play the sequence again. Usually, a one or two frame adjustment is all 
you'll need to synchronize the playback. 



Example 2: Synchr willing a Sound Effect to a Toaster Effect 

Synchronizing a sound effect with a Toaster effect is similar to the process described above. You should be able to synchronize 
a sound effect to a Toaster effect with minimal adjustment. 

Toaster effects occur over a span of time that encompasses the tail end of one video clip and the head end of the next, so you 
can time your audio effect clip to one of the two video clips. With the proper timing, it will occur just as the transition does. 

Keep in mind that a Toaster effect is not a video clip, so you cannot place an audio clip after an effect with the idea that it will 
occur just as the effect occurs. Rather, it will occur as the video clip occurs (remember, audio clips are tied to the previous 
video event, either a video clip or video still). 

IWe have four clips. The first three are arranged in this order (from left to right): 
(a) Crouton a is a video clip that is 35 seconds long. We set its in point to 5 seconds and its 
out point to 20 seconds. 

(b) Crouton b is a Toaster effect. The Page Peel, set to its Fast speed, which takes 1 second, 

(c) Crouton c is a video clip that is 27 seconds long, and we're using 20 seconds of it. 



a 
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We also have: 

(d) Crouton d, an audio clip that sounds like paper tearing in half. 
Place crouton d after crouton a in the sequence, as shown below. 





Open the control panel for the audio crouton (d) . Set the Lock To event to Clip. Set the 
Start Time to 19 seconds, 15 frames (notice that this is almost the out point of crouton a). 



Why Lock To/Clip, and why 19 seconds, 15 frames? If you have recently read through the previous example on synchronizing 
an audio effect to a moment in a video clip, you should recall that the easiest way to match these two items is to relate them to 
a single common reference point. Lock To/Clip ensures that the tuning of the two croutons matches (it locks the audio clip to 
the time code range of the video clip). Once the timing is locked, all you need do is set the time value for the moment you 
want to hear the effect. 



But wait — there's more. 



We arrived at the number 19 seconds, 1 5 frames for the Start Time by considering the following information: 

• The first clip's out point is set at 00:00:20:00, or 20 seconds. 

• The page peel effect lasts for 1 second. 

• Transitions add no time to the project (they knit together the end of one clip to the beginning of the next clip by 

• overlapping them slightly) . This 1 second transition will be split equally over the end of clip a and the beginning of clip b. 
• Therefore, the Page Peel effect will begin 1/2 second before the end of clip a — at around 19 seconds, 15 frames. 

This means that we should use this number as the Start Time for the audio effect. 




Play the sequence. At the moment the page peel occurs,you should hear the sound effect of 
paper tearing. 



In most cases, you'll find that the audio effect will match the video effect quite well. In some cases, you may hear the audio 
effect occur slightly before or slightly after the moment you wanted. To correct this, re-enter the audio panel and adjust the 
Start Time value a frame sooner or a frame later, then play the sequence again. Usually, a one or two frame adjustment is all 
you'll need to synchronize the playback. 

Note 1: Using Lock To/In Point instead of Lock To/Clip 

You could use Lock To/In Point, and set the Start Time value to (the number of seconds that the clip lasts) minus (one-half of 
the effect time). In this example, that value would be (15 seconds) minus (15 frames), giving you a Start Time of 00:00:14:15, 
or 14 and one-half seconds. Both methods will work to synchronize the sound effect with the special effect. 

Note 2: Proper Sequence Order 

You could argue that the page peel technically occurs over two different clips, and that you should be able to place the sound 
effect after the second clip (crouton C) and set the appropriate timing to make it work. However, experience with the Flyer 
shows that only the method described above will work reliably. 



How to Set up a Split Edit 
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A split edit is a simple concept that is difficult to explain! The term split edit refers to a very effective method of storytelling 
where the viewer sees a sequence of video imagery while listening to a constant soundtrack. There are several kinds of split 
edit. We'll show you how to set up each one. 

You often see split edits on the news. At the beginning of most field stories, the reporter on the scene introduces the piece. As 
the reporter describes the incident, the picture cuts away to other video clips related to the story. (In Flyer terms, at the 
moment you are watching one video clip and listening to its audio.) Then, the picture cuts away to show different video clips, 
while you continue to listen to the audio from the opening clip. The audio remained while the video split off. This is a split- 
edit. (Again, in Flyer terms, you would have started watching and listening to one clip, then cut away to see other clips while 
still hstening to the first clip's audio.) 

Note that there are three ways to split an edit: either the audio may precede its matching video footage, or the audio may 
continue after its matched video has ended, or both may occur using the sound from a single clip with different footage before 
and after its matched video segment 



Here's how to set up the three kinds of split edits with the Flyer. 
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Let's use a phoney news story as an example. Here are the clips we'll be working with. We dragged them into the project 
window and arranged them in this order. 




Black Smooth Fade 

This is a still This is the 
frame of video dissolve 
black. It's usefid transition, 
as a short lead- 
in. 



Clipl 

A wide shot of a 
Topeka 
hamburger 
stand. 



Clip 2 

A close-up of a 
hamburger 
being cooked. 



Clip 3 

A medium shot 
of the reporter 
telling the story. 



The game plan here is to use the audio from clip 3 throughout the entire story while viewing clips 1 and 2, and then finally 
clip 3 at the end. The reporter tells the entire piece in one take, clip 3- The story is a news filler about a new restaurant 
opening in Topeka, KS. (It may not seem like big news, but if you've ever eaten in Topeka, KS, a new restaurant is big news.) 
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In the control panel for the video black crouton, set Duration to 10 seconds. 
In the control panel for the Smooth Fade effect, set Speed to Medium. 



In the control panel for clip 1: 

• Adjust the in and out points so that you have 4 seconds of usable video. 

• Turn the audio playback off. 

In the control panel for clip 2: 

• Adjust the in and out point so that you have 3 seconds of usable video. 



Tutorials • Turn the audio playback off. 
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In the control panel for clip 3: 

• Adjust the video in point to about one-half second before the reporter begins 
telling the story (you will need to play the clip in order to determine this location). 
It's okay if you're not exact. 

• Adjust the video out point so that you leave about 2 seconds after the reporter 
finishes telling the story. 

• Don't exit the panel yet. 



(In the Quick Tune display, dragging the video sliders sets both the audio as well as the video to the point you set. In effect, 
the audio is locked to the video sliders when you are in this view.) 



You've just set up the duration for both the video and audio portions of this clip to the same length of time. However, we want 
to hear audio for a longer duration, before we see the video. So: 
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Select Fine Tune to expand the panei and to separate audio and video slider 
controls. (Now when you adjust either audio or video, in or out, the slider moves 
separately from its counterpart.) 

Adjust the video in point so that the video in point starts 7 seconds after the 
audio in point. This allows for the 7 seconds made up by the first two video clips. 
(In our example, the audio in point is at 5 seconds, so the video in point is set to 
I seconds.) 



This sets up the 7 seconds of audio thai will play while we see 7 seconds from the other video clips. Since this is a news story, 
we've left a few extra seconds at the end, so the reporter can finish her story and remain on camera for a moment before the 
station's technical director cuts back to J;e studio talent. 



Your control panel should look something like the one below (the actual positions of some controls may differ, but the 
settings should appear similar) . 




Notice how the in and out 
points for the video sliders 
and the audio sliders are 
offset. 

Even in a quick glance, 
you can see that the audio 
for this clip starts before 
its video does. 



Click Play to play this project and see how well it performs. 

Congratulations, you've just made a split edit where the audio precedes the video. Continue reading for tips on setting up the 
other two kinds of split edits. 

Fine Tuning Points 

• The audio from the two "cutaway" clips is not used in this example, but you could have used it if you wanted to. Simply 
leave the audio turned on in Steps 3 and 4, and adjust the Volume level to a setting that doesn't overpower the reporter's 
voice. 

• You could also have used effects between any of the three clips, such as a dissolve from clip 1 to clip 2. 

Split Edit, Version 2: Audio Extends Past Video 

Let's continue to use our phoney news story (as used in the first example of a split edit). We've rearranged the order of the 
clips in the project window for this example, as shown below. 
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Block 



Smooth Fade Clip 3 



Clipl 



Clip 2 



This is a still This is the 
frame of video dissolve 
black. It's useful transition, 
as a short lead- 
in. 



A medium shot 
of the reporter 
telling the story. 



A wide shot of a A close-up of a 

Topeka hamburger 

hamburger being cooked, 
stand. 



The game plan here is to use the audio from clip 3 throughout the entire story. We'll actually view the clips in this order: clip 
3, clip 1, clip 2, while listening to the audio from clip 3 the entire time. 



the control panel for the video black crouton, set Duration to 10 seconds, 

the control panel for the Smooth Fade effect, set Speed to Medium. 

the control panel for clip 3: 
Make sure you are in the Quick Tune display. 

Adjust the video in point to about one-half second before the reporter begins 
telling the story (you will need to play the clip in order to determine this location). 
It's okay if you're not exact. 

Adjust the video out point so that you leave about 2 seconds after the reporter 
finishes telling the story. 
Don't exit the panel yet. 

This sets up the duration of the entire story. It lasts for as long as the reporter relates the piece (in our control panel example, 
it runs for 1 5 seconds) . Now let's shorten the amount of time during which we'll actually see the video. 

4» Select Fine Tune to expand the panel and to separate audio and video slider 
controls. (Now when you adjust audio or video, either in point or out point, 
the slider moves separately from its counterpart.) 

Tutorials • Adjust the video out point so that the video ends about 7 seconds before the audio 

out point. (Example: Our audio out point ends at 20 seconds, so we set the video out 

Setting Up a Split Edit point to 13 seconds.) 
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This sets up the last 7 seconds of audio that will play while we see 7 seconds from the other video clips. 



Your control panel should look something like the one below (the actual positions of some controls may differ, but the 
settings should appear similar). 
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In the control panel for clip 1: 

• Adjust the in and out point so that you have 4 seconds of usable video 



In the control panel for clip 2: 

• Adjust the in and out point so that you have 3 seconds of usable video 



Notice how the in and out 
points far the video sliders 
and the audio sliders are 
offset. 

Even in a quick gknce, 
you can see that the audio 
for this clip continues 
after its video ends. 
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Click Play to play this project and see how well it performs. 



Congratulations, you've just made a split edit where the audio continues after the video. 
Fine Tuning Points 

• The audio from the two "cutaway" clips is not used in this example, but you could have used it if you wanted to. Simply 
leave the audio turned on in Steps 3 and 4, and adjust the Volume level to a setting that doesn't overpower the reporter's 
voice. 

• You could also have used effects between any of the three clips, such as a dissolve from clip 1 to clip 2. 



Split Edit, Version 3: Audio both Precedes and Extends Past Video 

We'll use our mythical news story one more time. For this example, arrange the clips in the project window as shown below. 




Block Smooth Fade 

This is a still This is the 

frame of video dissolve 

black. It's useful transition, 
as a short lead- 
in. 



Clipl Clip 3 Clip 2 

A wide shot of a A medium shot A close-up of a 

Topeka of the reporter hamburger 

hamburger telling the story, being cooked. 

stand. 



Once again the idea is to use the audio from clip 3 throughout the entire story. We'll view the clips in this order: clip 1, clip 3, 
clip 2, while listening to the audio from clip 3 the entire time. 



1 

2 
3 

4 



In the control panel for the video black crouton, set Duration to 10 seconds. 
In the control panel for the Smooth Fade effect, set Speed to Medium. 



In the control panel for clip 1 : 

• Adjust the in and out point so that you have 4 seconds of usable video 



In the control panel for clip 3: 

• Make sure you are in the Quick Tune display. 

• Adjust the video in point to about one-half second before the reporter begins 
telling the story (you will need to play the clip in order to determine this location). 
It's okay if you 're not exact. 

• Adjust the video out point so that you leave about 2 seconds after the reporter 
finishes telling the story. 

• Don't exit the panel yet. 

This sets up the duration of the entire story. It lasts for as long as the reporter relates the piece (in our control panel example, 
it runs for 15 seconds). Now let's shorten the amount of time during which we'll actually see the video. 



5 



6 



• Select Fine Tune to expand the panel and to separate audio and video slider 
controls. (Now when you adjust audio or video, either in point or out point, 
the slider moves separately from its counterpart.) 

• Adjust the video in point so that the video starts about 4 seconds after the audio in 
point. (Example: Our audio in point is at 5 seconds, so our video in point is laced at 
9 seconds.) 

• Adjust the video out point so that the video ends about 3 seconds before the audio 
out point. (Example: Our audio out point is at 20 seconds, so our video out point is 
set at 17 seconds.) 

In the control panel for clip 2: 

• Adjust the in and out point so that you have 3 seconds of usable video 



Tutorials Your control panel should look something like the one at the top of the next page (the actual positions of some controls may 

differ, but the settings should appear similar). 

Setting Up a SpHt Edit 
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Congratulations, you've just made a split edit where the audio both precedes the video and continues after it. 
Fine Tuning Points 

• The audio from the two "cutaway" clips is not used in this example, but you could have used it if you wanted to. Simply 
leave the audio turned on in Steps 3 and 4, and adjust the Volume level to a setting that doesn't overpower the reporter's 
voice. 

• You could also have used effects between any of the three clips, such as a dissolve from clip 1 to clip 2. 



Special Split Edit Situations 



nmlnMmlosSflilbll? 

There is a situation where you might want to use a split edit in a manner that requires some thought. 

Using the news story scenario, consider this: suppose you wanted to create a segment that opens with the reporter introducing 
the story, then cuts away to several other shots of supporting material, then returns to the reporter wrapping up the story, with 
the original audio track continuing throughout the entire piece? How would you achieve it? 

Pretty easily, it turns out. 

First, this kind of split edit was demonstrated earlier in the section called Split Edit, Version 2: Audio Extends Past 
Video. If you need a refresher, take a look at this section from a previous page. It's only about two pages long, and it shows 
how such an edit is set up. 

In this variation on that form of split edit, (a) the audio and video begin simultaneously, (b) the video cuts away while the 
audio continues, and (c) the video returns later, still synchronized to the audio. The trick is how to achieve (c). Here's a short 
description of the technique, followed by a step-by-step walk-through. 

In a Nutshell 

You would set up the split edit so that the opening clip (with the reporter's entire narration) starts off the project. After the 
story has been introduced, the video ends. However, the narration continues while we view other segments that help tell the 
story visually. This follows the exact steps from the earlier tutorial on a split edit where the audio continues after the video has 
ended. 

Now play the project (or, if it is part of a larger program, just play this segment using the Play From button) . Listen closely to 
the audio track and make note of the word or phrase that the reporter is saying at the moment that the video should return for 
the wrap-up. 

Next, duplicate the opening clip. Move the copy to the location in the storyboard sequence where the video should return to 
the reporter. Open up its control panel: turn off its audio (you don't need it), and set its video in point to that moment where 
the reporter said the word or phrase you noted earlier. Play the project and see how closely you timed it. You may need to 
shift the in point a few frames sooner or later in order to match it up perfectly. 

Essentially, this is a split edit with audio and video starting together, the video stopping while the audio continues, followed by 
some number of video clips playing to the original soundtrack. The final video clip is simply a duplicate of the original, set up 
so that it appears to be a "return" to the original clip. 



How to Load and Save a Project 
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From any files window, navigate to the Projects directory. Locate the project you want to 
load and double-click its icon. (If you have a directory tab set up for the Projects directory, 
just select it instead.) 



In case a file cannot be found, the Flyer will notify you, then ask if you wish to continue loading the rest of project. Asnwer Yes 
or No. If you answer Yes, the project will finish loading. However, if any additional croutons cannot be found, you will not be 
notified. 

Note 1: 

At this time, there is no provision for notifying you what croutons are missing, or where in the project they are missing from. If 
you choose to work with the project in this manner, you may wish to save it under a new name in case the missing items can 
be restored to the original project at a later time. 

Note 2: 

Projects contain not only the croutons usd to make up the storyboard, they also contain the knowledge of the status of the 
Toaster application programs. Therefore, if you save a project while ToasterCG is active, when you later go to load this project 
ToasterCG will be active. 



From any editor window, click on the Save button on the main button bar. 
The screen will split into two halves: the upper half contains a control panel and the lower half contains a files window. 



Use the files window to go to the Projects directory. (If you have a directory tab set up for 
the Projects directory, just select it instead.) 



3 



4 



(a) If this is a new project (never before saved) enter a new name for it in the text field 
at the top of the screen. 

(b) If this is a new version of an older project that you wish to save over, simply select its 
name from those that appear in the files window. The name will appear in the panel 
atop the screen. 



Click on the Continue button to save the project and return to the editor. 



Of the other two button options, Backup and Cancel, the Backup button will take you to the tape backup program, and the 
Cancel button will exit the panel without saving a project. 
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How to Back Hp a Project (Archiving) 



Why Back Up? 

Once you've completed a project and created the master tape, there is probably no longer any reason to keep the master 
footage on your hard drives. The space they take up is likely to be needed for your next project However, no one argue that 
you should simply erase this original material, it's too valuable. You need to be able to archive it, to back it up to another 
device or medium for storage so that you can retrieve later if need be. 

A major benefit of digital recording with the Flyer is that you can back up video and audio clips (as well as the other croutons 
used in a project) with pristine quality. When a computer copies a file, it generates an exact duplicate. This is different from 
copying a video tape from one VCR to another, where the original is decoded from tape and recoded onto another tape. In the 
Flyer, clips are digital data which can be duplicated hundreds of limes with no loss in quality. The files you archive today will 
look exactly the same when they are unarchived 5, 10 or more years from now. 

What You Need in Order to Archive 

• Any SCSI fl tape drive, connected to one of the Flyer's SCSI II chains. For example, a DAT tape drive (1GB-2GB capacity 
or higher) or Exabyte tape drive (7GB-9GB capacity or higher). Unlike other Flyer devices, this drive does not need a 
DosDriver placed in the sys:devs/DosDrivers directory of the Amiga. 

Important! 

Unless you create clips that are consistently short in nature, you may find that a 2GB DAT drive cannot back up all of the 
material in your projects. The Flyer's built-in back up program will not break larger files into smaller ones for the purpose 
of backing up, therefore even a single file that is larger than the size of your DAT tape (say, 3GB) can not be archived since 
there is no mechanism for handling its large size. For this reason, based on your editing habits, you may wish to consider a 
large DAT drive, or an Exabyte type drive. 

How to Archive a Project 

Follow the steps below to save and archive a project in a few easy steps. 

When you want to archive a project, insert a new blank tape into your backup drive. 

The Flyer backup utility always archives one project per tape (or more tapes as necessary). Therefore, you should always have 
the first blank tape ready to go in the tape drive before you begin the archiving process. 

Click the Save button on any editor screen (it's on the main button bar). 

The screen will change to a control panel on top and a files window on the bottom. 

3 Use the hies window to go to the Projects directory 7 , 
(a) If this is a new project (never before saved) enter a new name for it in the text field 

at the top of the screen, 
(b) If this is a new version of an older project, simply select its name from those that 
appear in the files window. The name will appear in the panel atop the screen. 

Click on the Backup button. 

The Flyer will perform several actions at this point. First, the project will be saved to your Projects directory. Second, it will 

Tutorials scan the Flyer SCSI chains for a presence of a tape drive. If a drive is found, it will begin the third step, that of backing up aall 
of the files necessary to recreate the project. 

Back up a Project 
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If the Flyer backup program fills the tape and needs another, it will instruct the tape drive to 
eject the current tape and request that you insert a new tape. After you do so, click on the 
Continue button to continue archiving. Make sure to label and number each tape you use! 




Once all of the items that make up the project have been archived, the Flyer will display a 
"Backup Complete!" message. At this point, you can quit the archive program. 




• The backup program will automatically "span" the items in the project across as many tapes as are necessary in order to 
make a complete backup. 

• If you use an automatic tape feeder (autoloader) , you must still be present to confirm that a tape has been changed in 
order for the backup program to continue with each new tape. This is a limitation of tape drive communications. 

• There is no compression option for backup. The backup program uses the drive's current compression settings. 
However, Flyer clips generally do not compress well so a "no compression" option is usually best. 




Every crouton that is part of the project, that may be needed in order to reload and run this project in the future, is copied to 
the backup tape. This includes video clips, audio clips, transitions, framestores, effects, and more. 

The main reason is that you may use your Flyer system to create and archive the project, then travel to another facility and 
need to restore the project to their Flyer system. There is the chance that another facility's Flyer system has been configured 
differently, or incompletely installed, that they may be missing certain effects or other items that existed on your system. The 
Flyer backup program ensures that nothing is overlooked, and every item archived, so that you can restore this project to any 
other Flyer installation and have it run. 



What to the Buttons do? 

There are four buttons on the backup program panel: Quit, Pause, Continue, and Save Log. The first three of these buttons are 
self-explanatory. They do exactly what their label indicates (note that Quit and Pause are not "immediate" commands, if the 
Flyer is backing up a huge file when you select Quit, it will finish the file before it will actually quit) . 

The Save Log button, upon being selected, automatically saves a file to the t: directory of the Amiga. This log file contains all of 
the steps performed by the backup program and all of the files that it utilized to make the backup. If you are not familiar with 
the Amiga, you should know that the t directory is in RAM:, and that if you wish to keep a copy of this file for future reference 
(or to make a printout to store with the backup tapes) you will need to copy it from RAM: to a safe location — either onto your 
hard drive or onto a floppy disk. 

You may wish to create a directory folder within the NewTek/Toaster drawer called BackUpLogs and store all of your backups 
there. If you do so, rename the generic backup log name that the backup program uses to something more decriptive. For 
example, if you backup a project named MyVacation, rename the log as MyVacation.log for ease of use in finding it and 
knowing what it is at a glance. 
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How to Restore a Project (UnArchiving) 




Restoring an archived project is a simple process, but unless you understand some inportant aspects of what's going to 
happen you may be in for a surprise. Make certain you read through this material once before restoring a project so that you 
fully understand how the restore process works. 

Important! 

If your Flyer system is part of a networked group of computers, log out from the net before you attempt 
to restore a project! Network software can cause the Flyer restore program to restore to the incorrect 
drives. Make sure that you are logged out from any network before you run the restore program. 

IWhen you are ready to restore a project, insert the first backup tape from a previously 
backed up project into your tape drive. 

2 In the Flyer, go to any fries window, click on the Volumes button. Locate and double- 
click on the icon for the FLY_TAPE device. 

The top half of the screen will change to show a new control panel. In this panel, you'll see a report on what the Flyer is doing 
to prepare for restoration. First, the Flyer scans for a tape drive. Once it finds the drive, it rewinds the tape that is in the drive. 
It then reads the backed up project header information and begins comparing the files that were backed up from this project 
to files on your hard drives. 

• Any files in the backup that match those on your system will not be restored (because the file has not changed, therefore it 
does not need to be restored). The Flyer will list these as "Will not be restored because it hasn't changed." 

• Any files that have been changed (if they have a different creation date, for example) , the Flyer will list as "Will be 
restored." 

After listing all files, the Flyer will pause and request that you select an action from the control panel. 

3 Valid choices are listed below. Select one. 
(a) Quit — Use this option if you just wanted to see what was on the backup 

tape, but you did not want top perform an actual restore, 
(b) Continue — Use this option to continue with the restore process. 

Although you could select Save Log, it would not be complete since it does not yet include the complete information on the 
restore process. At this stage, the Pause button has no effect. 

Qick on the Backup button. 

The Flyer will run down the list of files, restoring those necessary and skipping those that are unnecessary. 

^ If the Flyer backup program finishes this tape and needs the next, it will instruct the tape 
J drive to eject the current tape and request that you insert a new tape. After you do so, click 
on the Continue button to continue archiving. 

You do not need to insert tapes in the same order that they were backed up, the Flyer will continue asking for them until all 
files have been restored, no matter what the order. 
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• The restore program will tell you if there is not enough room on your drives, so you can make sure that your system has 
enough room for the restored project. This includes your video drives, your audio drives, and your Amiga drives. If your 
drives are full, you will need to either (a) delete some unneeded clips to make room, or (b) archive the excess footage, 
and then delete the cups to make room. 

• The restore program will attempt to restore all items to their original drives and directories. However, if you are restoring 
to a completely different Flyer system, the restore program will need to make adjustments since the original drive names 
and directories are no longer present 

1) All files of the same type will be restored to the correct type of drive (i.e., video clips will be restored to video drives, 
audio clips to audio drives, and system files to a system drive). Note: the system must have an audio drive in order for 
audio clips to be restored. 

2) If a directory that existed for the backup does not exist for the restore, it will be created with the following name: 
ProjectName.d (the d stands for directory), and the appropriate files will be copied into this director} 7 . For example, if 
your video clips came from a drive called FlyerA in a project called MyVacation, and you restore to a different system, 
the restore program will make a directory called MyVacation.d on the new system's video drive and place the restored 
video clips there. 

3) The original project itself, upon restoration to this new system, will be rewritten so that it now knows where to look for 
all of the files that had to have been placed in new drive/directory locations. In other words, once the restore is 
complete, you can go ahead and load the project and the Flyer will know where everything is already! 

• If you use an automatic tape feeder (autoloader) , you must still be present to confirm that a tape has been changed in 
order for the restore program to continue with each new tape. This is a limitation of tape drive communications. 



What Bets Restored? 

Everything. Every crouton that is part of the project, that is needed in order to load and run the project, is copied from the 
backup tape. This includes video clips, audio clips, transitions, framestores, effects, and more. 

The main reason is that you may use your Flyer system to create and archive the project, then travel to another facility and 
need to restore the project to their Flyer system. There is the chance that another facility's Flyer system has been configured 
differently, or incompletely installed, that they may be missing certain effects or other items that existed on your system. The 
Flyer backup program ensures that nothing is overlooked, and every item archived, so that you can restore this project to any 
other Flyer installation and have it run. 



What do the Mens do? 

There are four buttons on the backup program panel: Quit, Pause, Continue, and Save Log. The first three of these buttons are 
self-explanatory. They do exactly what their label indicates (note that Quit and Pause are not "immediate" commands, if the 
Flyer is backing up a huge file when you select Quit, it will finish the file before it will actually quit) . 

The Save Log button, upon being selected, automatically saves a file to the t: directory of the Amiga. This log file contains all of 
the steps performed by the backup program and all of the files that it utilized to make the backup. If you are not familiar with 
the Amiga, you should know that the t: directory is in RAM:, and that if you wish to keep a copy of this file for future reference 
(or to make a printout to store with the backup tapes) you wall need to copy it from RAM: to a safe location — either onto your 
hard drive or onto a floppy disk. 
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How to Remove Excess Footage from a Clip 



You may find sometimes that you do not need the entire length of a clip in a video project. Perhaps you recorded more than 
you needed, or you just changed your mind about the footage and used less. This excess footage takes up space on the hard 
drive, and depending on your drive's capacity this space maybe precious. In such a case it would be beneficial to be able to 
reduce the length of the clip, keeping the footage you want and rmving the footage you don't want, thus freeing up more space 
on the drive for a few more clips. Here's how. 

Open up the control panel for the video clip in question. 

Select the Fine Tune view (depending on what you've done in this panel before, it may 
open in the Fine Tune view already) . 



1 

2 



3 
4 



Click on the Process button. This takes you to the Process panel. 



Enter a new name for the new clip (you cannot trim this clip and save it over the 
original). Optionally, enter a description for the clip. 



Drag the in and out sliders to adjust the new beginning and ending for the clip. 



Warning! 

If you are planning on trimming the excess footage from this clip, make certain that you leave 
enough "transition" footage at the beginning and end of the clip for effects (3-5 seconds). If you 
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Drag the Icon slider to select the frame on which to base the crouton image. 



Select which items should be saved in this new clip with the Include gadgets (Include 
Video, Include Audio, or include both). 



Click Continue to exit the panel and generate the new clip. 
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How to Extract a Still Frame from a Clip 



If you find that you need to create a still frame or a graphic from an image within a video dip, you can use ToasterPaint to 
load a copy of any frame (or any number of frames) from inside the clip. This process does not remove any frames from the 
original clip. Actually, it loads a copy of the selected frame into ToasterPaint. From there, you can save the image as an RGB 
image, a framestore image, or even use it to start making a new clip. 



1 



At the editor, open up the control panel of the video clip. 



Drag the in slider to locate the frame that you want to import into paint. Make note of 
its time code number. (Either memorize it for a moment, or write it down. Sorry, but 
there's no provision for cutting and pasting it from one application into another.) Exit 
the panel. 




Enter ToasterPaint and go to the Process panel. 



Click on the Source Clip pop-up button and use the file requester to locate and select 
the video clip that contains the imagery you want. 



5 Now enter the time code number for the frame you want into the Frame # gadget below 
the Source Clip button. Once the number is entered, click on the Load Frame button. 

After a moment, the image will load into ToasterPaint. 



Note: 

If the image has a great deal of motion jitter in it, it may not look good when imported to ToasterPaint. If so, try the Load 
Field button to obtain a better image. 

That's it! From this point, you can modify the image at will, then save it as you need for your work. 
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How to Extract an Audio Only Clip from a Video Clip 

Sometimes you have a terrific soundtrack of audio that accompanies some terrible (or otherwise unusable) video. If you 
decide that the video portion of a clip is not worth keeping, but the audio is, you might wish to make a copy of the clip's audio 
and save it as an audio-only clip. As always, the audio clip takes up much less space on the hard drive, so it's a smart decision. 
Here's how you do it. 

Open up the control panel for the video clip. 

Select the Fine Tune view (depending on what you've done in this panel before, it may 
open in the Fine Tune view already). 

Click on the Process button. This takes you to the Process panel. 



Enter a new name for the new audio clip. Optionally, enter a description for it. 

Drag the in and out sliders and listen to the audio to determine just where the audio 
clip's beginning and end should be. 

Make sure the Include Audio checkbox is turned on. (The Include Video checkbox 
should be turned off.) 



Click Continue to exit the panel and generate the new audio clip. 

The clip will be generated and saved to the same drive as the original video clip. You will need to move it over to one of your 
audio drives next, if you wish to use it in a project. 

8 Go to the Files/Files display view. In the top window, select one of your audio drives. 
In the bottom window, select the video drive where the new audio clip was placed. 

Drag the audio clip from the video drive to the audio drive. The Flyer will copy the file to 
the other drive. 



If you no longer need the original clip, or the audio clip that was saved on the video 
drive, you can select either (or both) and use the Delete button to remove them. 

That's all there is to it. You've just created an audio clip out of the soundtrack of a video clip. 



Note: 

Tutorials The original video clip will remain unchanged, it's audio still in place. The Process panel, when accessed via a clip, never 
alters the original file. 

Making an Audio Only Clip 
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How to Capture Freeze Frames 



There are numerous situations in which you want to capture a frame. The two most prevalent would be (a) during post- 
production when you are creating graphics from the master footage, and (b) during a live production, when you want to 
capture something for whatever purpose you have in mind. 

There is a different way to capture a freeze frame with the Toaster for each of these situations, depending whether you want to 
capture the image directly from the main output (so that the image you see is the image you grab, and the main output 
displays this frozen image once captured), or whether you wish to capture it on the preview bus, without interrupting the 
current program output. This is an important point to remember when using the Toaster for Jive production. If you wish to 
capture video "offline" so to speak, in a manner that does not interrupt program output, you'll want to use one of the "Live 
Production" methods. 

Following are the ways to capture Toaster freeze frames. 



How to Capture a Still Frame on the Main Bus 

This method for freezing a frame will interrupt the main output. The benefit of this method is that the moment you click 
Freeze, the freeze is instantly displayed by the framebuffers on main out, so that you immediately see the frozen image 
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The Freeze button should not be selected. If it is, click on it to turn it off. 
Select the source you wish to grab on the main bus. 
Stiff on the main bus, select either DV1 or DV2 (both will highlight). 
Click on the Freeze button when you see the video you want to grab. 



Instantly, DV1 and DV2 will each grab four fields of video, freezing the scene that was passing through them. Click on DV1 and 
DV2 alternately to see the frozen frame that each captured (they will be slightly different) . If the image is jittery from motion 
that occurred between video fields when the image was frozen, see "How to Remove Jittery Motion from a Freeze Frame." To 
save this frame, see "How to Save a Still Frame." 

Important! 

When you use one of the 1, 2, 3, 4, buttons to capture a freeze frame, it is always frozen on the main bus and displayed 
immediately from there. 



How to Capture a Still Frame from within ToasterPaint 

This method for freezing a frame will also interrupt the main output. The benefit of this method is that the moment you click 
Freeze, the freeze is instantly displayed by the framebuffers on main out, so that you immediately see the frozen image. 
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Enter ToasterPaint. 



Select the the Disk menu. 
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On the far right of the panel, click on the button whose number matches the input with the video you want to grab. 
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This will be one of the four input buttons (1, 2, 3, 4). Note that you canotsee the input video until the moment you click on 
the grab button. If you wish to view the incoming video before you grab, or while you grab, you must connect your input 
source to a monitor than can pass the signal back out and over to the Toaster input. (A video distribution amplifier would also 
do the job.) 

The input you select will be frozen in the framebuffer. If this is the image you want, continue with the next step. If not, re-grab 
as often as you wish until you freeze the image you desire. 

yj^ Now select either Import Frame or Import Field to load the image from the framebuffer into ToasterPaint. 

If the image has much motion or jitter in it, you will likely get a better image in ToasterPiant by seelcting the Import Field 
option. If the image is pretty stable already, use Import Frame. Whichever method you select, if the resulting image looks poor 
when loaded in ToasterPaint, simply select the other option and load the other format 



How to Capture a Still Frame on the Preview Bus 

This method is useful for grabbing a freeze frame without affecting the main output. You may see a shot on one of your 
cameras that you wish to freeze, but that you don't want frozen and displayed right away. In these cases, capture it on the 
preview bus using the steps below. 
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The Freeze button should not be selected. If it is, click on it to turn it off. 
Select the source you wish to grab on the Preview bus. 
Still on the Preview bus, select either DV1 or DV2 (both will highlight). 
Click on the Freeze button when you see the video you want to grab. 



Instantly, DV1 and DV2 will grab four fields of video, freezing the scene that was passing through them, and one of them will 
highlight on the preview bus. This indicates that the image was grabbed, and the buffer is ready to be "taken" or displayed on 
the main bus, if you wish. 

Click on preview bus DV1 and DV2 alternately to see the frozen frame on your preview monitor. They will be slightly different, 
since each buffer has captured a four-field image, and one may be more to your liking than the other. 

Note: 

At this time, there is no way to save this image without interrupting the program output. This is the nature of the 
processing/conversion that needs to take place in order to save a freeze frame. 




The technique presented in Live Production Method 3 will work on the main bus as well as the preview bus. All you would 
need to do is select the source and framebuffers on the main bus rather than on the preview bus, and then click the Freez 
button to capture that image on the main bus. However, since the shortcut buttons (1, 2, 3, 4) exist to do this automatically, 
it's not really necessary to do so. 



Image Stabilization: 

How To Remove Jittery Motion from a Freeze Frame 



Because the Toaster grabs a color frame of video consisting of four fields when it freezes the television signal, there may be 
motion jitter in the frozen image. This is the nature of the TV signal and the way that the Toaster works with it. 

There are two methods of image stabilization available that you can employ to strip out the unwanted motion. They are 1 
Field and 2 Fields, explained below, 

When the Toaster captures a freeze frame, it grabs four successive moments in time from the incoming signal called fields. 
Two fields is generally considered a frame, and produces a sharp-looking image capture. Sometimes, if the video image were 
moving quickly at the moment of capture, you might see a slight shake or jitter to the two-field capture. Four fields is 
considered a full color frame, and produces an equally sharp picture that appears to contain motion — i.e., it must be 
processed down to a two field image to remain sharp and reduce undesirable motion. 

The Toaster can process the four- field grab in two ways to give you a pleasing image. It can either reduce the image to a two- 
field frame, or reduce it to a single-field frame. There are drawbacks and benefits to both methods, so one may not always be 
better than the other. With both, at least you can experiment to find the best possible image. 

About 1 Field Stabilization 

This option is best for processing images containing a medium to large amount of motion in the original capture. The process 
basically takes one of the four captured fields and duplicates it over the other three fields. The result is a four-field image 
based on a single field of picture information. Since as field contains only half of the resolution of the video image, nearly- 
horizontal lines will appear more jagged-edged. 

About 2 Field Stabilization 

This option is best for processing images containing a small to medium amount of motion in the original capture. The process 
takes two of the four captured fields and duplicates them into two other fields. The result is a four-field image based on two 
successive fields of picture information. This image will appear slightly sharper than a single-field- based image, but it retains 
the chance of showing unwanted motion jitter. If you process an image and it displays too much shake, re-process it with the 
single-field option. 

Here's how to use either method. 

^ First, capture an image. See the tutorial on capturing an image for details. Once you've got it, proceed to step 2. 

2 Compare DV1 and DV2 on the main output. One framebuffer will usually display a slightly sharper, clearer grab. 
Select that buffer on the Main bus (when the Toaster processes, it will use this one, the better image). 

3 Select the other buffer on the Preview bus. This is the framebuffer into which the Toaster will place the processed 
image. (In case the process you run results in a poor image, you won't have overwritten the original image and you 
can try again with the other type of stabilization.) 

Now choose one method or the other from the next step. Step 4A is for frame-based, or 2-fieid stabilisation. Step 4B is for 
single-field, or 1 -field stabilization. 

(Option A: 2-Field Processing) Press Alt + f for frame stabilize, or select the 2 Fields option from the Stabilize pop- 
up. 

For most images, use frame removal first, which reduces the four field image to a two field image. If there is minimal jitter in 
the grab, the results will be excellent. Very jittery images process differently, depending on the type of motion. If frame 
stabilize does not work to your liking, try field stabilize. 




If this image looks the way you want it to, proceed to the next tutorial to learn how to save it to a file on hard disk. If not, try 
the next step. 



(Option B: 1 -Field Processing) Press Alt h- d for field stabilize, or select the 1 Field option from the Stabilize pop-up. 



This is best for extremely jittery images, such as sports footage, which is reduced from a four-field image to a single-field 
image. Be forewarned, however, that a single field has less resolution, and the image may need to be touched up in 
ToasterPaint before you use it. 

After the frame has been processed, take a look at the framebuffer that contains the processed image. Compare it with the 
original image from which it was derived. 

If it is not what you would like, try the other method of stabilization. When the image is right, save the resulting image using 
the steps in the next tutorial. 



How To Save a Frozen Still Fra ne 



To save a frame of frozen video, the Toaster must interrupt the main output. For this reason, saving frames is considered an 
offline (or post-production) procedure. (If you attempt to save a frame during a live production, your main output wiJJ be 
interrupted by 10-20 seconds of screen flashing.) 

Important! 

When you save a freeze frame, the frame displayed on the main bus is always the one saved. If neither buffer is selected on the 
main bus, the Toaster will end up saving a blank, black image. Therefore, make certain that you are viewing the Main output 
of the Toaster, and that the image is correct, before you save the frame. 

This tutorial assumes you have just frozen a frame of video and you are ready to save the image. 

-| Make sure the framebuffer containing the image to be saved is selected on the main bus. 



2 Drag the pointer over the Save pop-up and select one option or the other for saving. Your options are 1 Field and 4 
Fields, described below. 

1 Field 

This option is a shortcut that combines two steps into one. It will both process the grabbed image with 1 -Field processing, and 
then save the image to disk. If you are capturing a number of images, all of which need the same kind processing, this is a 
good choice to use. (For more information on 1 -Field motion stabilization, see the tutorial entitled "Image Stabilization: How 
to Remove Jittery Motion from a Freeze Frame,") 



4 Fields 

This option saves the grabbed image exactly as you see it displayed from the framebuffer. No image processing/stabilization 
will occur. 

Note: 

There is no option that combines 2-Fieid image processing and image saving in one step. 
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The next screen you see is pictured below. Use the lower window to navigate to the directory of your choice for htis 
frame. Enter a name for this framestore and click COntinue. The image will be saved. 




Important! 

Do not save framestore 
images to a Flyer video 
drive! 

The Flyer drives on each 
SCSI chain should be of 
one type, and should 
contain only one type of 
file. 

Video drives should hold 
only video clips. Audio 
drives should hold only 
audio clips. 

All other kinds of files 
used by the Flyer should 
be stored on your Amiga's 
normal system hard 
drives. 
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ToasterPaint Tutorial #1: The Air Brush Tool 



ToasterPaint's new airbrush tool brings one more powerful new feature to this already strong broadcast graphics program. 
The tool works similarly to all the other draw mode, and should be instantly usable for anyone who already uses 
ToasterPaint. 
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Start on a cleared palette, by pressing shift+k on the keyboard. Select any color, click on 
the Tools panel, and click on airbrush. Click the Left Mouse button, and start painting. 

Adjust the brush size using the Brush Size slider. This takes a little getting used to, but pret- 
ty soon you'll get a feel for what your result will be, when moving this slider Experiment 
with this until you figure it out. 

Click on the Trans/Warp button, and adjust the transparency to 50%. This is how you 
adjust the density of the airbrush. Once again, you'll want to experiment with this adjust- 
ment until you get a good feel for how this reacts. You'll also want to try using brush size, 
and transparency together to create the types of results you are after 



Set the volume level for this clip. Default is about 70%. 



Try airbrushing in different painting modes. You can paint pretty realistic shadows around objects using the airbrush and 
Darken Mode, and of course And, Or, and Xor modes create unusual results. 
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Jump to the Spare Screen ("j" on the keyboard ), turn off the airbrush, and create three, 
or four filled white boxes, approximately 1/4 to 1/8 the size of the screen. Jump back to 
the first screen, and press "K" to clear the screen. Him the Airbrush on again. 

Click on the Stencil button, and move the pop-up selector to Positive. Spray the Airbrush in 
the vaccinate of one of the boxes on the spare page. With the Stencil active, and in Positive 
mode, you can only paint in areas that are white on the spare page. 



This feature in particularly useful for creating masks. You can paint over an area to be masked, undo the painting, jump to 
the spare page, and re-do the painting, and you've created a perfect mask for airbrushing. 



7 



Click on the Stencil pop-up, and select Negative. Select a different paint color, and paint 
over the area you just painted. Now you can only paint in the areas not covered by the 
mask. You can create an interesting look using text as the stencil. Paint over the stencil in 
one color with the stencil set to positive, and then a different color with the stencil set to 
negative. This creates an interesting floating painterly effect. 



Don't forget that this tool should be used to emulate an actual airbrush. You want to use a pretty light hand when painting 
with iL If you paint too heavily with it, the effect is lost. If you want to paint a solid color you should just use Normal mode, 
and not the airbrush. Don't concern yourself with making your airbrushed graphics look too perfect. Once again, you want 
to use this tool when you want to achieve a hand painted look, which, by it's nature, is imperfect. 

As I said in the beginning of this tutorial, all the functions of the airbrush should be pretty obvious to those of you familiar 
with the other drawing tools in ToasterPaint. It will take some fooling around with the tool to get a handle on it's feel, but you 
should be able to master this powerful tool in no time. 



ToasterPaint Tutorial #2: PostScript Text 



lii this Tutorial we will cover the new features added into ToasterPaint, concerning text. With the addition of PostScript font sup- 
port, ToasterPaint becomes a very sexy titling program. Text can be rotated, stretched, sized and sheared within the program. 
Add these features to ToasterPaint's powerful video image manipulation features, and this becomes the perfect tool for creating 
title pages and other graphics pages. 

The procedure for handling text is pretty much the same as it's ever been within ToasterPaint. But since paint only supported 
Amiga fonts in the past, most people used ToasterCG for text instead. Therefore this tutorial will start from the very beginning, 
covering all the steps required to create text brushes in ToasterPaint. 

1 Click on the Text button at the bottom of the screen, or press F3 on the keyboard. This brings 
you to the Text control panel. 



3 
4 

5 
6 



Click on the Load Font button. This opens a requester to load a font. ToasterPaint will load any 
Postscript Type 1 font. You've got several in your system, or you might have a font on a floppy 
disk that you'd like to load. The requester will default into your PSFonts directory, but you can 
redirect where ToasterPaint will look for the font, by clicking on the drive buttons at the top of 
the requester Click on DFO: to view the contents of your floppy, etc. 

Set the Size requester to the font size you'd like. For this example, set it to 120 points. 



Click in the text window, and type your first name. Press the arrow button to the left of the text 
entry window. Your pointer will "go to sleep" for a few seconds, and then return with a Text 
brush attached to your pointer. Click the Left Mouse button to stamp this brush down on your 
screen. You can stamp the brush using any of the paint modes, like lighten and darken, or 
colorize. Experiment using different fonts, and different sizes. 

Repeat steps one through three. Adjust the slider for Rotate to 45. This rotates the text brush 
45 degrees clockwise, or so the first letter is raised, and the last letter is lowered. Press the 
Arrow Button to create the brush. 

The Shear and Stretch functions work similarly, and require a little experimentation. 
Remember that the numeric sliders will go negative. A negative value in the Rotate requester 
rotates the brush counter-clockwise. In Shear it kicks the letters off to the left, and for Stretch 
it condenses the lettering. 



Cool Tips with Text: 

You can create easy drop shadows on text by stamping down your text in Darken mode, and then going to Normal mode and 
moving the brush slightly up and to the left, and stamp the text . A cool variation on this creates an embossed look. Stamp down 
in darken mode, as before, but then go to Lighten mode rather than Normal. Stamp the Text down. In the areas where the 
Lighten, and Darken overlap, they cancel each other out, leaving a highlight on one side, and a shadow on the other. Airbrush a 
little blur over the area, and the final look appears like embossed text, or transparent beveled glass text. Try it, 1 think you'll like 
it. 

You can load a busy texture into the spare screen, and use text brushes in Rub-Thru mode to create interestingly textured text. 
This can look particularly good when used with transparency. You can create a cool look by painting a box with a color gradient 
running from top to bottom, with similar colors, like light blue at the top , and dark blue at the bottom. After the box is drawn 
onto the screen, jump to the spare screen, and reverse the gradient, with dark on top, and light on bottom. Use RubThnt mode 
with a text brush to create this interesting look. Don't forget the technique described in tutorial one; using both positive and neg- 
ative stencils to create an interesting airbrushed text look. 



Willi a little practice, you'll find that the Text functions, combined with ToasterPaint's video image manipulation functions, makes Tutorials 

this a powerful, and dynamic graphics authoring program. 

ToasterPaint 
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ToasterPaint Tutorial #3: Flood Fill and Global Fill 



In this tutorial we will learn about the new Flood Fill, and Global Fill functions in ToasterPaint 4.0. The revised and new func- 
tionality of these tools makes these extremely powerful. 

Press Shift+k to clear the screen. Draw several shapes of varying size and shape on the 
screen, ail in one color Make them separate objects, surrounded on all sides by the black 
background. 

Select a different color, and click on Flood fill on the Tools panel. 

Click inside one of the shapes you drew The shape will till in with the new coJor. Press u to 
undo the last step, and return all the item to the same color. 

Click to the Options panel, and click on the Global Fill button. 

With the second color still selected, once again click inside one of the shapes. This time, ail of 
the shapes will change to the new color. With Global Fill selected, ToasterPaint not only looks 
for contiguous areas of the same color, but seeks out every pixel of a particular color, and 
changes them ail. 

Load the Video Toaster logo framestore. Go to the Options panel, and turn off Global Fill. Pick 
a bright green color. Move the pointer to the yellow bail. Click, and hold the left mouse button 
on the yellow area, and move the mouse around, staying in the yellow area but dragging over 
most of the various shades of yellow. The mouse pointer is hard to see in this mode, because it 
is a single pixel in size. Release the mouse button. ToasterPaint will fill a contiguous area of ail 
the colors you dragged over. It actually keeps a list of all the colors you drag over, and then 
performs the fill. 

Press u to undo the last step. Reactivate the Global Fill function on the Options panel. Try 
dragging over on f the black lines in the logo. With a little practice you can "perform image 
miracles!" 

Many of the functions you can perform using these features were totally unavailable in other 24-bit paint programs. Before the 
introduction of Global Fill, the flood fill gadget was uselul only on images created within the paint program. If you attempted to 
use this tool on a framestore, you usually ended up with a splotch. With these new features, Flood Fill and Global fill become 
powerful tools. 

Cool Tip: 

Global Fill tool can clean up poorly shot "blue screen" footage. The footage was of a person wearing white and standing in front 
of the blue screen. The subject's clothes were tinted quite blue. As a result of the poor lighting, it was difficult separating the 
foreground from the background. 

In this case, we selected white as the current color. Flood Fill and Global Fill were turned on. Move the mouse pointer exactly to 
the edge of the subject, and drag a line off to the edge of the screen to select all of the background colors, but not the subject. 
The Background fills in with white. 

To touch up the frame, move to the trouble area and select a few more shades of blue to be masked. Once the mask is com- 
plete, click once again on the white area, press j to jump to the spare screen, and then redo the last function. This re-does the 
fill function, which in this case draws a white matte and leaves a black area where the subject was. This is perfect for use in 
Lightwave as a clip map. You can repeat this procedure for all of the frames in the sequence, which may be easier than trying to 

get the footage re-shot 

Tutorials 



ToasterPaint 
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ToasterPaint Tutorial #4: Painting with Flyer Clips 

erhaps the most exciting new feature in ToasterPaint 4.0 is its interconnectivity with the Video Toaster Flyer. Now the tools required 
fr 2D animation, rotoscoping, and hand painting on live video sequences are at your fingertips. 

It should be pointed out that the techniques described in this tutorial are all pretty simple, but actually creating a hand drawn effect is 
a very time consuming process. To produce only a few second of any of these effects can take several hours. This is pretty intense 
stuff, and if you are in a heavy production schedule, you might want to hang on until you've got a little time available before trying the 
animation techniques for yourself. The methods described here can be performed on single frames, of on entire video clips. 
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Click on the Process button at the bottom of the screen. This brings you to the Process panel. The 
screen is divided into two halves, the top looking rather similar to the bottom. The upper portion is 
used to perform a particular ARexx script on an entire clip of video. The lower half of the screen is 
used to access (and maybe process) individual frames loaded out of a clip. 

Click on the Select Clip button, and a requester will open. Locate a video clip on one of your Flyer 
drives. You can double click on the name, or single click, and then press OX This will return you 
to the Process panel, and you'll see the name in the Select Clip panel. You'll also see that the start 
and end frame numbers of the clip have been entered into the time code windows. If you were 
going to run an Arexx script on an image sequence, these windows would indicate the range of 
frames to be processed. 

in the lower portion of the screen, enter a time code value about in the middJe of the clip. Click on 
Load Frame, and in a few seconds, you'll see the frame load into the paint screen. At this point you 
can paint on this screen, and then save it out as a separate framestore by saving the image as you 
would any image. You'll see that there are also options to load in field one or field two. These load 
in as full screen images, but have 1/2 the vertical resolution of a frame. If you are going to save the 
image out as a framestore, you'll be better off loading a frame. The advantage of loading a field is 
that it doesn't have the frame motion that we associate with frame captured video. 

If you want to bring in a series of frames, and then save them out as a new Flyer clip, you've got to 
define both the source, and destination clips. Pick the source clip as described above, then go to 
the Disk menu. Click on Save Clip, and enter a name for the new clip. Now when you tell 
ToasterPaint to save an image to a clip, it will save to this clip. 

We will still be working in the lower half of the Process panel. Pick the frame where you want to 
start working within the clip. Load field one of the frame. (You will find it easier to paint on fields as 
opposed to frames because fields don't jitter the way frames do.) Paint whatever you want onto the 
image. When you have finished, press i. This is the command to write the current image as a field 
to whatever clip you defined under Save Clip earlier. Load the next field, and repeat the process. 

After you have created several frames, you can press Shift+i to save the current image as the icon 
for the clip you are working on. 



Important! You must save out a rninimum of 10 frames before you can slip out to the Switcher to view your work in motion, as the 
Flyer doesn't like to play clips shorter than 10 frames. As long as you don't quit ToasterPaint, and don't save any new clips onto the 
same Flyer drive you are saving this sequence onto, you can work at your leisure. 

This is the basic procedure for loading flyer clips into ToasterPaint, and saving out clips. Of course, you can enter a new clip name 
under save clip, skip the whole clip loading part, and draw a series of pictures, to create traditional 2 D animation. 

Rotoscoping tip. Follow the procedure outlined above, for loading images into the ; ;rogram. Paint outlines around the subjects in the 
video clip. Copy these outline over to the spare page, so you have the outline over a solid color This creates a cool hand drawn ani- 

ation effect, and ail you have to do in trace the video footage. Press the i key up to 8 times to write 8 fields (or 4 frames) of this 

!age to the clip. Then set the time Frame # time code gadget ahead 4 frames and load another field, This results in a slightly strobed Tutorials 

effect, which accentuates the animation effect. You could also save 8 fields, and then load only 2 fields ahead to create a slow motion 

effect, Rotoscoping is one of those time consuming processes, but the results are stunning. ToasterPaint 
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ToasterPaint Tutorial #5: ToasterPaint, the Flyer, and ARexx 



Now that ToasterPaint can load Flyer video clips, we have included many useful ARexx scripts which apply interesting post process ^^^^ 
ters to your video. Effects as simple as color stripping, negative image, and mirroring, or as complex as texture mapped image mon-^^F 
tages can be created by simply choosing a script. Effects such as time lapse, slow motion, fast motion, and strobing are also possible. 
The most mundane procedure in ToasterPaint suddenly becomes pretty exciting when you think of applying it to an entire video seg- 
ment. Something as simply as flipping video upside down, or creating a mirror image, or mirroring the image down the center... You 
get the idea. 
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Go to the Process Menu, and select the clip you'd like to process. This will automatically enter the 
start and stop times in the time code windows. If you don't want to run the filter on the entire clip, 
you may enter the desired start and stop times in these windows. 

You can test a script on an individual frame, by working in the lower half of the panel. Set the time 
code of the frame you'd like to test the script on, in the time code window. On the right side of the 
menu, you'll see a process window which reads "None." Click on the button and a window will 
pop up. With the left mouse button held down, move the mouse to the bottom of the pop up 
requester, and more options will scroll by Try out some of the scripts on the image, to get a feel for 
what they do. Try TPLens to see some examples of how you can apply painting techniques over the 
entire image, with an ARexx macro. Any of the scripts that start with TP are good as examples. 
Scripts such as slow motion don't look like much on a single frame... We'll have to load an entire 
sequence before you can see their effect, and they take time to process. 

Select a clip that would look good in slow motion. Choose start, and stop times for the process. 
(You might want to jump out to the Switcher, and pop open the control panel for the clip to get 
good start and stop times.) In the top half of the screen, select the process to perform on the entire 
clip. Choose the HalfSpeed script, and press the Process button. ToasterPaint will ask you to pick 
the destination drive. Be sure to select a Flyer drive, and not one of your system drives. Each frame 
will take about 20 seconds to process, and when the processing is done, you'll find a new icon on 
the selected destination drive. The icon will not have a picture on it, but you can assign one in the 
Process panel of the clip's control panel. 



For those of you with a little programming experience, or those with and adventurous spirit.,. Look at some of the included scripts, 
and modify them to suit your need. The nice thing about ARexx programming is that most of the commands are in English, as 
opposed to "computerese". With a little patience, most people can figure out how to program their own macros. ToasterPaint has a 
fairly thorough ARexx interface, and you should be able to create a macro to do most anything. 



ToasterCG Tutorial #1: Using the SpeliChecker 



i The purpose of this tutorial is to familiarize you with the new spell checker In doing this you will also gain a better understanding of 
' CG's new Arexx port, arguably the most powerful addition to Toaster CG 4.0. 
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Enter the Character Generator. 

Load the font B&P Graphics/Calgary-DemiBold at 60 points. 

Enter the text as you see below. (Make sure you spell the words incorrectly or you'll ruin the whole 
tutorial!) 

Viddeo Toaster 
Charakter Jenerator 

Hold down the Alt key and press Fl. This will bring up the Run ARexx Program window 
Choose the SpellCheck.rexx macro and click OK. 

You will see a requester that asks you to press OK to check the page. Do so now. 

The correction field will appear. At this point you can correct the misspelled word and press OK. 

The SpeliChecker will move to the next misspelled word. Correct it and press OK. 



You will now see the following message. Click continue to go on. 

All done! 
3 misspelled words 
4 words total 



Note 1: 

If any of the misspelled words are new to ToasterCG's dictionary, the macro will ask if you wish to add the word to the dictionary as 
well. 

Note 2: 

If the CG comes to a word that is spelled correctly but doesn't recognize it , just press continue. SpeliChecker will then bring up a 
requester that allows you to add that word to the word pool. The word pool comes from a file called ' "woods" located in the 
Arexx/CG/SpellCheck_Support drawer. 




Tutorials 
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ToasterCG Tutorial #2: Importing Brushes of Any Size 



The purpose of this tutorial is to acquaint you with the new image format loaders and image scaling capabilities of the Character 
Generator (These capabilities are a direct result of Newtek's licensing Elastic Realities' Host Independent Image Protocol, aka HDP) 
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Enter the Character Generator 
Select Box from the font pop-up. 
Drag out the box to any size and aspect. 
Hold down the Alt key and press Fl 
Choose the Import, rexx macro. 



Another requester will appear asking for an image. Choose any image within this directory and 
click OK. 

The macro will ask if you wish to preserve the aspect ratio. Choose your preference. If you answer 
yes, the box may be resized slightly in order to maintain the correct aspect ratio of height to width. 
If you answer no, the image will be squeezed either in height or width in order to make it fit the 
box exactly. 

The CG will now load the image, convert the image and scale it to fit the box. Watch the top left of 
the CG window for updates on the progress of the macro. The image will also be saved to the 
Brushes directory within the Toaster, so that you can use it elsewhere (and on this page) in the 
future. 

When the conversion is finished render the screen to see the final scaled image. 



ToasterCG Tutorial #3: Rotating and Shearing Text 



ie purpose of this tutorial is to teach you how to use the new "stretchy text" feature. You will learn how to rotate and shear text as 
11 as how to create scalable u text brushes." 
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Enter the Character Generator. If you are already in the CG, you may want to save the current book, 
the clear it for this tutorial. 

Go to the Ctrls Menu. 



Load the PostScript font B^GraphicVCalgary-DemiBoId at 80 points. 
Click +PS Brush button. The Graphic Text Control panel will pop up. 
In the text field type WOW!! 
In the rotate field type 45. 
Click OK. 

Now go to the pop-up font menu. You will see WOW!! listed at the bottom of the list. Select it. 
WOW!! will appear on the CG screen with a box around it This is the scaling box. 

To scale the new brush, click and drag the bottom right-hand corner of the box. Feel free to drag 
the brush out to any size or aspect. 

Click on the +PS Brush again. 

In the text field type ZOOM. 

Change rotate to 0. In the shear field enter 50, 

Click OK. 



Choose ZOOM in the current font menu. You will see the ZOOM brush on screen with a nice shear- 
ing effect on the text. Try scaling the text to your liking as well. 



Note: 

The Shear and Rotate controls can be combined to create very dynamic looking text. It is important to remember that these are 
brushes and can not therefore be edited. If you make a mistake in your text, delete the brush and recreate it with the correct spelling 
or phrasing. 



Mortals 
ToasterCG 
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Lightwave Tutorial #1: Beginning Keyframing 



This tutorial will introduce you to making things move in Lightwave. You will learn the basics of 
keyframe animation, the X Y Z coordinate system for movement, and the Heading Pitch Bank method of 
object rotation. 

Preparing for Take -Off 

We'll need something to fly around for our tutorial. 

Select the Objects menu in Layout. 

Select Load Object and find either "MyShip3.1wo" if you are using your own creation, or 
"ShipTex.Iwo" if you want to work with our Quick-Start version. 

Select Continue to return to Layout. 

In the Layout View sub-menu, select Camera as our view. 

The view of our spaceship, from behind, as our virtual camera sees it should look something like 
Figure A. 

Setting out Starting Position 

In the Layout Edit sub-menu select Object as our current Edit mode. 

In the Selected Item pop-up menu at the bottom of the Layout screen, it should read the name of the object you just loaded (since 
this is the only object currently loaded). 

In the Layout Mouse sub-menu, select Move as our current Mouse control mode. 

While clicking and holding down the left mouse button anywhere in the main Layout view screen, 
drag your spaceship far ahead and to the left of center, X -2.0 Z 10. 



1 

2 

3 
4 



5 




8 

9 
10 

11 



While clicking and holding down the right mouse button anywhere in the main Layout view screen, 
drag your spaceship down towards the bottom of the screen, Y - 1.5. 

In the Layout Mouse sub-menu, select Rotate as our current Mouse control mode. 



While clicking and holding down the left mouse button anywhere in the main Layout view screen, 
spin your spaceship around so that it now faces towards us, instead of away from us, H 180,0 P 0.0 
B0.0. 

Select Create Key at the bottom of the Layout screen to bring up the Create Key requester 



Tutorials The Frame number should still be at 0 by default and Create Key for Selected Item should be the 
current keyframe creation selection mode. 

Lightwave Layout 
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Select OK to save the current settings for our spaceship at Frame 0. 



|Your first keyframe position should look something like Figure B. 
Setting our Ending Position 

Currently, the Current Frame window is set to 0, the beguining of our animation. Let's create a key frame at the end of our animation, 
say 2 seconds (or 60 frames) later. 

^ Click anywhere within the Current Frame text window at the bottom of the Layout screen. 

Change the number 0 to 60 and press Return. 

We are now at frame 60 of our animation, 2 seconds later Everything looks the same as before because our ship is sitting still until 
we tell it otherwise. 
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In the Layout Mouse sub-menu, select Move as our current Mouse control mode. 



While clicking and holding down the left mouse button anywhere in the main Layout view screen, 
drag your spaceship close to us and to the far right of center, almost completely off the screen, X 

0,5 Z- 2.0. 

While clicking and holding down the right mouse button anywhere in the main Layout view screen, 
drag your spaceship up towards the top of the screen, Y 0.5. 

In the Layout Mouse sub-menu, select Rotate as our current Mouse control mode. 



While clicking and holding down the left mouse button anywhere in the main Layout view screen, 
spin your spaceship towards the right and tilt it up slightly, roughly in the direction it is travelling, H 
150.0 P -20.0. 

While clicking and holding down the right mouse button anywhere in the main Layout view screen, 
bank your spaceship clockwise away from us, again roughly in the direction it seems to be travel- 
ling, B 40.0. 

Select Create Key at the bottom of the Layout screen to bring up the Create Key requester 



The Frame number should still be at 60 and Create Key for Selected Item should still be the current keyframe creation selection 
mode. 
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Select OK to save the current settings for our spaceship at Frame 60. 



Your last keyframe position should look something like Figure C. 
Putting Everything in Motion 

If there isn't a Motion Path (i.e. a line with dots) connecting your previous keyframe with your current keyframe (as shown in Figure 
C), then you need to turn on the Show Motion Path option in the Options Menu, 
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Select the Options menu. 



Select Show Motion Path. 
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Select Continue to return to the main Layout screen. 



We need to tell Lightwave that our animation lasts for 2 seconds, or 60 frames. 
Select the Scene menu. 
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Click in the Last Frame text window. 

Change the Last Frame from 30 to 60. 

Select Continue to return to the main Layout screen. 



Let's generate a real-time preview of our animation. 

Select Make Preview in the Preview pop-up menu in the lower left of the Layout screen. 
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Make sure the first frame is set to 1 , the last frame is set to 60, and the frame step is set to 1 . 

Select Wireframe as our Preview Type. 

Select OK to begin generating a wireframe animation preview. 



After watching LightWave generate each frame, you'll see the Preview Playback controls, which look at lot like those on a VCR. 
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Press the Play Forward button, which looks like a single triangle pointing to the right (the second 
button from the right). 



You should have an animation wherein the spaceship starts far away down and to the left of the camera (you!) and then flies across 
the screen, up and to the right. Meanwhile, it is slowly pitching up and banking away That's all there is to it. You're animating with 
Lightwave! 

Saving Everything for Later 

Let's save our work for later. 
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Select the Scene menu. 



Select Save Scene. 



Enter a scene name of "MyFlybyl.lws" and press RETURN to save your scene to your hard disk. 



Lightwave Tutorial #2: Intermediate Keyframlng 



«is tutorial will go further into Lightwave's keyframe-based animation system. You will learn the differences between linear and 
line interpolated motion paths and well as how to control such subtleties of motion like velocity, bounce, and anticipation using 
Lightwave's spline settings for Tension, Continuity, and Bias, respectively. Motion short-cuts like Align to Path and Look Ahead Frames 
will be demonstrated. 

Loading a Previous Scene File 

This tutorial builds directly on the Beginning Keyframing tutorial, so you can load your own scene. 
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Select the Scene menu. 



Select Load Scene. 



Select the scene you saved from the first Lightwave tutorial. 

Select OK to load the scene. 

Select Continue to return to the main Layout screen. 

In the Layout View sub-menu, select Camera as our current View mode. 

In the Layout Edit sub-menu, select Object as our current Edit item mode. 

In the Layout Mouse sub-menu, select Move as our current Mouse control mode. 



Your Layout Screen should look something like Figure A. 
Modifying an Existing Motion Path 

Your spaceship should be in its starting, or Key Frame 0, position. Notice that the motion path of our ship points straight up towards 
the right of our screen. Let's add some variety to it. 
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Click and hold down the left mouse on the slider bar to the right of the Current Frame window at 
the bottom of the Layout screen. 

While still holding down, slide the slider to the right until the Current Frame window reads frame 
30, and release. 

While clicking and holding down the right mouse button anywhere in the main Layout view screen, 
drag your spaceship straight down towards the bottom of the screen, Y -1.5. 

Select Create Key at the bottom of the Layout screen to bring up the Create Key requester 



The Current Frame number should still be at 30 and Create Key for Selected Item should be the current keyframe creation selection 
ode. 
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Your new spaceship motion path should look something like Figure B. 
Adjusting Spline Controls in the Motion Graph 

Notice that our once straight line is now curved. Lightwave automatically smooths through, or interpolates, keyframed motion pains. 
Create a wireframe preview of your animation and watch the difference. 

Select Make Preview in the Preview pop-up menu in the lower left of the Layout screen. 
Make sure the first frame is set to 1, the last frame is set to 60, and the frame step is set to 1. 
Select Wireframe as our Preview Type. 
Select OK to begin generating a wireframe animation preview 

After you are finished watching your new preview and have returned to the main Layout screen, we're ready to finesse our motion. 

Select the Motion Graph for the currently selected Edit item (i.e. your spaceship) , located in the 
lower left of the Layout Screen. 

Change the Current Channel pop-up menu from X (the default) to Velocity (one step above). 

Notice that our spaceship's velocity is relatively constant. Let's say we'd rather have the spaceship speed up towards the end of the 
animation, as it flies past the camera. 




With the left mouse button, select the spline knot that represents Key Frame 60 (furthest to the 
right). 



Press and hold down the T key. 

The words 'Tension: 0.00" appear in the upper left of the motion graph, indicating we are in interactive Tension mode. What does 
that mean? Try the following. 

While still holding down the 't' key click the left mouse button down anywhere in the motion graph 
and drag it to the left and right until the keyframe knot stops at its highest velocity T -1.0. 

As you slide the Tension from 1.0 (right-most) to -1.0 (left-most), the velocity at this keyframe ramps down and up, respectively. 
Leaving it at -1.0 cause our spaceship to speed up at the end of our animation. Your motion graph should look something like Figure 

C. 

Smoothing Velocity with Tension 

The velocity from frame 0 to frame 30 remains constant, then dips sharply and then rises quickly towards frame 60. If we created a 
wireframe preview of this animation (as we did in steps 13-16), we could probably see some jerkiness to the motion. To smooth this 
velocity out a bit, we can use Tension (as we did in steps 19-21) to alter the velocity curve through each keyframe until the velocity is 
one smooth spline. 

With the left mouse button, select the spline knot that represents key frame 30 (the knot in the 
middle). 

While still holding down the 't' key, click the left mouse button down anywhere in the motion graph 
and drag it to the right until the velocity curve passes smoothly through this key frame, T 0.27. 
Tutorials 

Now, we've created a hump between frames 0 and 30. Our spaceship shouldn't speed up and then slow down as it is preparing to 

Lightwave Layout climb. Let's make the spaceship's initial velocity even, and then it can slow down a little as it prepares to climb. 
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With the left mouse button, select the spline knot that represents key frame 0 (the knot on the left). 



While still holding down the V key, click the left mouse button down anywhere in the motion graph 
and drag it to the right until the velocity curve passes smoothly through this key frame, T -0. 1 2. 



If your velocity graph looks like Figure D, you've just tweaked your first velocity graph. 
Exploring Bounce with Continuity 

^ ^ Select Use Motion in the Motion Graph to keep the current Spline settings. 
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Generate a wireframe preview by repeating steps 13-16 and watch it a few times. 



Our spaceship fly-by is getting much more interesting. While adjusting Tension in the Motion Graph may be the best way to manipu- 
late velocity, the Spline Control settings of Continuity (or bounce) and Bias (or anticipation) are best adjusted interactively in the 
Layout screen. We should still be on key frame 30. 
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Press and hold down the 'c' key 



The Spline Control settings will appear in the lower right hand corner of the Layout screen. We are now interactively editing the 
Continuity Spline Control setting. 



30 



While still holding down the 'c* key, click the left mouse button down anywhere in the Layout view 
window and drag it to the left and right until the motion path becomes a sharp V-shape, C -1.0. 



you slide the Continuity from 1.0 (right-most) to -1.0 (left-most), the manner in which our spaceship approaches and leaves this 
;eyframe alters, as evidenced by the changing motion path. Leaving it at -1 .0 causes our spaceship to bounce hard upon reaching 
frame 30. 
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Generate a wireframe preview by repeating steps 13-16 and watch it a few times. 



Continuity usually ranges from 0 to -1.0. A Continuity of 1.0 creates a hop-skip effect which is rarely useful. Since we do not want our 
spaceship to bounce at the bottom of it's motion path, we'll change it back to 0. 
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Press and hold down the 'c' key. 



While still holding down the 'c' key, click the left mouse button down anywhere in the Layout view 
window and drag it to the right until the motion path returns to normal, C 0.0. 



Exploring Anticipation with Bias 

The Bias Spline Control can create the sense of anticipation (or delay) in your animations. Let's use it to our advantage in our fly-by 
Since Bias controls the behavior of an object around a given keyframe, it is most useful to us on frame 30. We should still be on 
frame 30 from our last examples. 
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Press and hold down the 'b' key. 



The Spline Control settings will again appear in the lower right hand corner of the Layout screen, 
tfe are now interactively editing the Bias Spline Control setting. 



35 



Tutorials 

While still holding down the 'b' key, click the left mouse button down anywhere in the Layout view 

window and drag it to the left until the curve in the motion path shifts before frame 30, B -1.0. Lightwave Layout 
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As you slide the Bias from 1.0 (right-most) to -1.0 (left-most), the curve through which our spaceship passes through this keyframe 
alters, as evidenced by the changing motion path. Leaving it at -1 .0 causes our spaceship to bank up a little before frame 30, slightly 
anticipating the turn. A value of 1 .0 would shift the curve after the keyframe, adding a sense of delayed reaction to the motion. 
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Generate a wireframe preview by repeating steps 13-16 and watch it a few times. 



Do you like the animation more or less with Bias? We'll keep it for now. While subtle, the Spline Control settings help give your motions a 
sense of unpredictability and human realism. Your motion path should look like Figure E. 

An Animation Short-Cut using Align to Path 

You may have noticed by now that the center of our spaceship does not always remain aligned 
with the path it is following. While it is certainly possible to manually adjust your Heading and Pitch 
angles after creating your motion, Lightwave's Motion Graph editor has a built-in feature for aligning your 
objects to their motion paths, called Align to Path. 
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Select the Motion Graph. 

Select Align to Path at the top of the menu. The Frame Offset setting should be at 1 by default. 

Select Use Motion to keep the current settings and return to Layout. 

Generate a wireframe preview by repeating steps 13-16 and watch it a few times. 



Nice, huh? The only problem you may notice is how predictable and unnatural the motion is, especially around tight turns. This is 
because the heading and pitch are directly controlled by the spaceship's position in space. Normally, they would be independent of the 
position. We can offset this predictability and accentuate our sense of anticipation created by using a Bias of -1.0 on frame 30 just by 
changing the Look Ahead Frames value. 
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Select the Motion Graph. 

Change the Frame Offset setting from 1 frame to 1 5 frames. 

Select Use Motion to keep the current settings and return to Layout. 

Generate a wireframe preview by repeating steps 13-16 and watch it a few times. 



Our default setting for Look Ahead Frames tells Align to Path to look one frame ahead for its position information. By changing Look 
Ahead Frames to 15 frames, the Heading and Pitch of our spaceship actually changes a half second before it would normally, giving us 
the more realistic impression that the spaceship is turning first, with the motion following afterwards. An- automobile swerving around a 
sharp corner is another example of an effective use of Align to Path and Look Ahead Frames. 
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Save your scene as "MyFlyBy2.scn" for later use. 



Advanced Studies 

Try adding additional keyframes in different positions and see if you can smooth out the velocity. Use Tension, Continuity, and Bias to 
-control how your spaceship behaves in flight. Can you give it a sense of being piloted? Try these experiments on an automobile or a bicj 



iicj^^ 

TUtoriaJs cle. What problems do you encounter? While the tools of animating in Lightwave are simple and straightforward, there is a lot of subtlJ^^B 

to the way things move in the real world, and it is an art form in itself to capture that in the computer. 



Lightwave Layout 
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Figure 1A 



Figure IB 
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Modeler Tutorial #1: An Introduction 



This tutorial is designed to give you a quick overview of the menus you will be using to create models, for rendering in IightWave 3D. 
It sure looks like are a lot of buttons here, but before we begin here's a little secret You are not going to use all of these buttons all 
of the time. Many buttons you will use seldom. There are even some buttons that you will use once in a blue moon. The fact is that 
you will end up using 10% of the buttons 90% of the time, 

Now that you know this fact, you can probably figure out that if you learn a comparatively small number of these buttons, you will 
quickly master ninety percent of what you are ever going to have to know to master this program. This is not to say that you won! 
have to work at figuring out all of the intricacies of IightWave 3D, but anyone can learn to be proficient with the program in a rela- 
tively short period of time. 

1 Click on the Modeler button. You will find this button in the upper right corner of the IightWave 
Layout screen. Clicking this button will bring you into the Modeler program. 

Modeler is setup so that there are main menus across the top of the screen, and submenus down the left side. The submenus change 
according to which menu has been selected at the top. 

The main area of the screen is divided into four rectangular windows, each of these provides a different view of anything loaded into 
Modeler. You can see that three of these windows are labeled top, front and side. The window in the upper right corner is not 
labeled. This window can be used for a moving perspective preview of the object, but we'll get to that later 
One of the more difficult concepts about modeling a 3D object is understanding how the three views work. Since we are working on 
a 2D computer screen, our objects must be view from various directions, in order to define it's geometry in three dimensions. You 
can picture the three views as a box that has been unfolded. 

Viewing in the front view will show you the front of the object. If you imagine the unfolded box, the top view shows you the object 
from the top, and if we folded the top view down, you can see how this works. The same holds true for the side view. If we fold this 
window over, you can see how this view works with the front and top views, to show you your object in three dimensions. 

Be sure that the Objects button is selected at the top of the screen, and click on the Load button 
on the left This opens a requester on top of the Modeler screen, where you can select objects to 
be loaded into the program. The default path for his requester is Newtek/programs/3D. Select the 
Tutorials directory, and then click on the XXXXX object. You'll see the object name appear in the 
File window. Hit O.K. and the object will load into the Modeler screens. ( You can also double click 
on any object file name, and the object will load.) 

You should now be able to see how the top view works with the front and side views to provide a 3 dimensional picture of the object 

xxxxxxxx 

Notice the rows of small buttons in the upper right portion of the Modeler screen. These are the layer buttons. Each of these buttons 
is divided into an upper, and lower portion. You'll see a small dot in the first set of these buttons. This indicates that the first layer is 
occupied. 

Click on the upper portion of the second row of layer buttons. This activates Layer 2. You'll notice 
that your object has disappeared. You can also see that the occupied layer indicator is still in Layer 
1. There is currently nothing loaded into Layer 2, so no occupied indicator appears in this layer. 

Using the procedure outlined in step 2, load the XXXXX object from the Tutorials directory. Now 
you can see the small dot in Layer 2. Both of the layers are occupied, although you can't currently 
see the object in layer one. 

Click on the upper portion of the Layer 1 button, Now you can see the original object, and the 
XXXXX has disappeared. Layer 1 is now said to be in the Foreground, or Active. 

Click on the bottom portion of the Layer 2 button. Now you will see the XXXXX object in white, and 
the XXXXX object appears in black. Layer one in said to be in the Foreground, or Active Layer, while 
Layer 2 is in the Background, or Inactive Layer. 
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Important Concept: 

While working in the Modeler program, you can only move, size, stretch, or otherwise alter objects that are in the Foreground Layer 
Objects in the Background can be seen, but can not be modified. This is very useful when fitting pieces of an object together, or mod- 
ifying one object in reference to another. 

Click on the upper portion of the Layer 2 button. Doing so will turn the XXXX object white, and 
bring Layer 2 to the foreground. You'll also notice that Layer 1 is no longer active. Clicking on any 
layer to the foreground de-activates all other layers, foreground, or background. If you want to see 
Layer 1 in the background, click on the lower portion of the Layer 1 button. 

Click on the upper portion of the Layer 4 button. This will de-activate both Layer 1, and 2. You can 
see that these layers are occupied by the small indicator dots in their layers. 

Load the XXXXX object from the Tutorials directory. You can see that this object has loaded into the 
currently selected foreground layer, Layer 4. You can Load any object into any layer by simply 
selecting that layer as your current foreground layer, and loading. 

With Layer 4 as our Foreground Layer, select Layer 1 as our Background. Now select Layer 2 as our 
Background. By clicking on these two buttons, you can alternate between background layers. 

With Layer 4 as our Foreground Layer, select Layer 1 as our Background. Now hold down your 
keyboard's Shift key, and select Layer 2 as your Background. You should now see, the XXXXX object 
in white, in the foreground, and both the XXXXX, and the XXXXX in black, and in the Background. 
By holding down the Shift key you can select more than one Layer as your Background. 

Once again holding the Shift key down, click on the upper portion of the Layer 2 button. Now you 
will see Both the XXXXX and XXXXX objects in white, as your Foreground Layers, and the XXXXX in 
black as your Background. This allows you to modify more than one layer at a time, while viewing 
multiple layers in the background. 

Click on the upper portion of the Layer 1 button, and load the XXXXX object from your Tutorials 
directory. You now have both the XXXXX and XXXXX objects loaded into the same Layer. You can 
see that it could potentially be difficult to work on only one of these objects at a time, and this 
should illustrate the advantages of working in multiply layers. 

Take some time to experiment with loading objects into different layers, and using the Foreground and Background buttons to view 
these objects. You can use the New button at any time to empty all of the layers. A warning message will appear about loosing all of 
your unsaved work, but this is only important once we start creating, and modifying objects. 

Congratulations on the completion of your first Modeler Tutorial. You have taken your first step toward understanding one of the 
most powerful 3D Modeling programs ever written. 
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Modeler Tutorial #2: The 3D Universe 



Now that you know the lay of the land, let's get to work by creating some simple shapes, and then we'll see how each of the options 
for simple shape creation work Before we start modeling, let's talk a little bit about how the 3D universe is defined within Modeler. 




Important Concept 

This relates to all that high school geometry you figured you'd never have to use. We can define the geometry of a 3 dimensional 
object, by plotting it's shape on 3 different axis. These axis are called the X, Y t and Z axis. You can think of these as X going across, or 
horizontally, Y, going up and down, or vertically, and Z going toward, or away from you. Every point of a 3 dimensional model occu- 
pies a particular location within 3D space. If you apply a numeric value to each of these axis, you can define a point's location. 

For instance, if we create a point at location 0 (Zero) for X, 0 for Y, and ) for Z, we have defined a point at what is called the center 
of the universe. If we change the X value, our point moves along the X axis or to the right of the center. We have added value away 
from the center. We can also use negative numbers, a X value of -2 defines the point to the left of the center, twice as far from the 
center as the original point. Using this same logic, a value of 2 on the Y axis defines a point 2 increments above the center; and a -4 
defines one 4 increments below center. The Z axis works the same way. a value of 5 moves the point 5 increments from the center - 

When you are modeling you usually create point in location where each point has different values for X, Y, and Z. For instance, a 
point with a location of X 3 t Y -2, and Z 1 , would have a location 3 increments to the right of center, 2 increments below center, and 
1 increment away from center. ( O.K., by now you are probably wondering what I mean by Increments. Well, in Modeler, by default 
you work in millimeters, although that can be customized to use inches, or whatever At this point, it doesn't really matter. We could 
be defining miles... It's the concept that is important) 

While working with the axis, the only one that people have any trouble with is the Z axis. An easy way to conceptualize this is to pic- 
ture a line running away from you. In the middle of this line is your imaginary center of the universe. Picture a X axis running 
through that point horizontally, and a Y axis running through the same point vertically. That point is defined as X 0, Y 0, Z 0. If you 
move away down the Z axis, away from the center point, and away from your point of view, you are adding distance on the Z axis. You 
are moving in the positive Z direction. By the same token, if you move from that center point toward your point of view, you are mov- 
ing in the negative Z direction. Therefore, a point defined with a Z value of -3 would be located 3 increments closer to you, along \hm 
Z axis, while a point located at Z 2 would be 2 increments further away from your viewpoint. (Positive Z = away from you, negative 7T 
= toward you.) 

If you look closely at each of the views, you'll notice that there are darker lines running horizontally and vertically in each window 
This darker line represents the center of the universe. 

In the lower left window, or Face view, we are looking along the Z axis at the X (across) and Y (up and down) axis. You can see the 
these darker lines are labeled. In the upper left window, or Top view, we are looking down the Y axis, and can see the X (across) and 
Z (toward you, and away from you) axis. In the lower right window, you are looking along the X (across) axis at the Y (up and 
down) and Z (toward and away from you) axis. 



O.K., now let's make something. 
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Select Object at the top of the Modeler screen, and Box on the left Working in the Front View, (The 
lower left window) move your mouse pointer above, and to the left of the center of the universe. 
Press and hold the Left Mouse button. While holding this button, drag the mouse to the right, 
across the center line, and down below the center. Release the mouse button. You will now see a 
square in this window. We have defined the width and height of our box, but if you look in the top 
view, you can see that we haven't yet given our box any depth. While working in only one window, 
you can only modify objects in 2 dimensions. In order to give this box depth we must work in the 
top view. 
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Move the mouse into the top view window, and click and hold your Left Mouse button on the edge 
of your box. Holding the mouse button, drag the mouse toward the top of the screen. While you 
are doing this you will see your box opening up, and gaining depth. Open the box up about as far 
as you can. While working with any of the object tools, you can click on an edge of the shape and 
drag it larger or smaller. 
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your mouse pointer to the lower left corner of the Top View window. Click the left mouse button. 
The box will pop open to a new shape. While working with the object tools, you can click in any 
window, and the nearest edge of the object will pop to that location. 

Using the steps described in the previous two steps, adjust the size of your box so that it is approxi- 
mately 1/2 the size of the window in each view. 

Click on the Make Button on the left side of the screen. You'll see that the appearance of our 
square has changed. Prior to hitting the Make key, we were actually looking at a sort of template. 
You must define the shape, and then use the Make function to create the actual shape. You can also 
use the keyboard equivalent <Return> to make your object 



You are actually looking at your shape, as well as the object template on top of each other At this point, you could switch to another 
layer and create another copy of this object 
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Click and drag any edge of your object. You can see that you are modifying the template, but not 
your object 

This is an important procedure that relates to every tool in Modeler. On the left side of the screen, 
below the Options button, is a large area with no buttons on it. This is called the Blank Area. Click 
in the blank area with the left mouse button. You'll see that the Box tool template has disappeared. 
Clicking in this area causes you to drop whatever tool you are currently using. Now you can see 
your object clearly 

Click into Layer 2, Select the Ball tool on the left side of the screen. 



Using the procedure described in Step 1 , click and drag out a template in the Face view window. 
You'll notice that you are dragging out a box, with a circle inside it Modeler uses a box shaped 
template to create all of it's basic shapes. 

Using the same procedure as with the box, move up to the top view, and give this template some 
depth. Work in all views and make the template approximately square. 

Hit the Return key on your keyboard. Now you'll see the spherical shape, defined in all three win- 
dows. 

Go into an empty layer, and select the Disk tool. This tool works similarly to the previous two, with 
one exception, you must decide on the orientation of the disk, before you create it. If you want the 
disk to stand on it's end like a soda can, you must start working in the Top view. If you want the 
disk to be oriented like a pencil rolling around on your desk, you must start in the Face, or Left 
view window For this example, let's orient our disk like a soda can. 

Select Disk from the left side menu. Move your mouse pointer into the Top view and as before, 
drag out a template. You'll see that this template looks identical to the Ball tool's. Now move into 
the Face view, and give your shape some height. Notice how, in this view, the template looks like a 
box. Hit the Return key on your keyboard to make this shape. 



From the top, you can see that this object appears round, but from the front, and side it appears square. By now you should be able 
to understand how you must view your objects from more than one direction to understand it's shape in 3 dimensions. 



Experiment with these simple shapes (known as primitives) until you understand how each of them works. In our next tutorial you'll 
learn how to modify these shapes, and make much more complex objects from these simple shapes. 
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There are two basic building blocks from which most objects are created in Modeler. These are Points and Polygons. Points are infi- j 
nitely small coordinates within the Modeler universe. Unless you instruct the LightWave Tenderer otherwise, they are invisible. We 
usually use points to define the larger Modeler building block, polygons. ( Snow, rain, stars, and sparks are examples of points that 
are visible. These are usually referred to as particles.) 

In the example of a Oat, two dimensional box, each of the four corners are created by a point. The edges of the box are called ver- 
tices. The flat plane which makes up the actual face of the box is a polygon. If that box was three dimensional, in other words if the 
box had depth, the box would have a total of eight points, four on the front, and four on the back There would be six polygons; top, 
bottom, left, right, front, and back. Many of these polygons would share points, and vertices. The top polygon would share two points 
with the front, and they would have one vertex in common. The relationship between the top and the back would be similar, two 
points and one vertex in common. 
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Create a three dimensional box, approximately square, and about 1/2 the size of each of the 
Modeler's views. 

Locate the buttons at the bottom of the Modeler screen labeled Point, Polygon, and Volume, and 
select the Point button. We are now ready to select points in our object. In the Face View, move 
your mouse pointer direcdy on top of the point in the upper left corner of your box. Click the left 
mouse button on the point and it will highlight. If you look in the Top or Left views, you'll notice 
that there are actually two points selected. When you selected the one point in the upper left cor- 
ner, you actually clicked on the point in the upper left corner of both the front, and back of the 
box, because they are stacked exactly on top of one another when you view the object in the Face 
view. There is a numeric indicator at the bottom of the Modeler screen, to the right of the Volume 
selector. Looking there, you can see that this also indicates that you have indeed selected two 
points. 

Move the mouse pointer into the side view, and over the highlighted point on the right side. Click 
the left mouse button, and the point willdeselect. Check your numeric indicator at the bottom of 
your screen, and you'll see that you now have only one point selected. 



When selecting points or polygons, your mouse will operate in one of four different modes. When there are no points, or polygons 
selected, you can click on, or drag your pointer over them to select them. Once anything is selected, the mouse automatically 
changes intodeselect mode. You can select a large group of points by holding down the button, and driving the pointer over ail of the 
points. If you accidentally let go of the mouse button, you can suddenly find yourselfdeselecting items. 

You can use the Shift key on your keyboard to select more. Once you have let go of the mouse button, you can hold the shift key 
down, and continue driving over, and selecting points, or polygons. If you let go of the Shift key, you are back intodeselect mode. 
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The Fourth method for selecting points and polygons is the hardest to master, but once you get the 
hang of it, you'll use it most of the time. It is called the Lasso. The logic of this mode is the same as 
with the mouse. If nothing is selected, the Lasso is in select mode. Once any item is selected, it is 
indeselect mode, and you can hold the shift key on the keyboard to Lasso more. Move your mouse 
pointer back to the Face view, and hold down the Right Mouse button. Draw a circle around the 
selected point in the upper left corner of your box. This willdeselect the point, and now your 
numeric readout will read zero. 

Still in the Face view, press the Right Mouse button, and draw a line around both sets of point on 
both the top left, and top right of your box. This line will run over the top of your box, and then 
through the middle, between the top and bottom points, and across the vertices that define the 
sides of the box. Look in the Top view, and you'll see that you have selected four points. In the side 
view it appears as if only two point are selected, because in that view, the point on the left, and right 
side are stacked on top of each other 
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Press and hold the Shift key on your keyboard. Press and hold your Right Mouse button, and draw 
a Lasso in the Face view, around the bottom two sets of points, just like the last Lasso, but on the 
bottom points. You'll see that the numeric requester now reads 8 points. 

Click in the Blank Space on the left side of the screen, under the column of buttons. This wiJJ drop 
all of these points. 

In the Face view, draw a Lasso starting to the left, and above the box. Draw out to the right, still 
above the box, and past the right points. Still holding the Right Mouse button, draw down to below 
the lower right corner, and then across to the left, past the lower left point. ( This should look like 
a reversed "C" shape, around the outside of your box. Now let go of the Right Mouse button. The 
Lasso tool automatically finishes off the shape you drew, by creating a straight line from the start 
point, to the end poinL This is a handy feature, and can really speed up the process of selecting 
points, or polygons. You now have all of the point selected, and the numeric readout reads eight 

You now have a basic understanding of how to select point in an object. Next we will move on to selecting polygons. The rule here 
are the same as with points. When nothing is selected, the mouse is in Polygon Select mode. Once a polygon is selected, you are 
indeselect mode, and holding down the shift key puts you in select more mode. When selecting polygons, there is a problem similar 
to that of points stacked on top of each other. 
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Click on the Polygon button at the bottom of the Modeler screen. This changes your visibility from 
seeing selected points, to seeing selected polygons. The eight points you had selected are still 
selected. Click on the Points button at the bottom of the screen, and you'll see them selected. 
Switch back into Polygon select mode. 

You can select polygons by clicking on their vertices, or holding down the Right Mouse button, and 
dragging over the vertices. In the Face view, move the mouse pointer above the box. Click and hold 
the Right Mouse button, and drag over the top edge of the box. You'll see a dotted line pop out of 
the polygon. This line is called a Surface Normal, and is used to show that the polygon is selected, 
and which direction the polygon is facing. ( We'll get into issues about polygon direction later) 



Look in the Left and Top view and you'll see that there are several of these surface normals sticking out of your box. Your numeric 
readout should indicate that there are three polygons selected. When you clicked on the top edge vertex, you were also clicking on 
the front polygon, because the share that vertex, and just like those stacked up points, you also ran over the edge of the back poly- 
gon, because it also shares a vertex you dragged over. The side of the box weren't selected because you didn't click on a vertex that 
they share with the top. The top, front and back of the box were selected, because you dragged the mouse over one of their vertices. 
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Working in the side view, click and drag the mouse pointer from left to right, anddeselect the front 
and back polygons, withoutdeselecting the top. This method of selecting, where you select more 
than you really want, and thendeselect polygons is very common, especially in very complex 
objects. Using the point and drag method, there is no way to select only one polygon from this box. 
You can re select those polygons by moving back to the Face view, holding the Shift key and drag- 
ging over the top of the box again. Using the select more mode doesn't turn off selections, while 
selecting unselected polygons. In other words, even though the top of the box is selected, using 
select more and dragging over this preselected polygon does notdeselect it, while selecting the 
front and back. 

Click in the blank space to drop all selected polygons. Working in the Left view, move your mouse 
pointer to the left of the box. Starting above and to the left of the box, hold down the Right Mouse 
button, and draw a Lasso to the right, and then down, all the way through the middle of the box, 
out the bottom and then to the left, all the way around the polygon. (Remember that this is actually 
the front of your box, because we are looking at the left view. You are seeing you box from the 
side,) Release the Right Mouse button, and you'll see that only the front of your box is selected. If 
you look in the Top of Left view, you'll see the surface normal sticking out, and the numeric read- 
out will indicate one polygon selected. 



Tutorials 



Lightwave Modeler 



23 



You may be wondering why the top and bottom of your box weren't selected. You did draw the mouse over vertices of these polygons 
as well. The Lasso only selects polygons that were surrounded in their entirety Working in the side view, you surrounded only the 
front of the box, and therefore it was the only polygon selected. You can use the select more mode here as well. Hold the shift key 
while lassoing around any polygon, and it will select as well. You can even circle the entire box. 

You now know the ground rule for selecting and deselecting points and polygons. This is an important step toward learning how to 
modify existing objects, and for creating your own models. Because points and polygons are the building block that all Lightwave 
objects are made from, getting a firm grasp on how to work with them is vital. Practice selecting anddeselecting points and polygons 
on this box object. Before long you should be able to select any combination of points, or polygons in this object using a combina- 
tion of clicking, dragging, selecting,deselecting, and lassoing. 

Try selecting just the top and bottom of the box. (lasso one, and then hold shift and lasso the other) or just the front and left side. Try 
everything but the top. (Lasso the whole thing to select all of the polygons, and then lasso just the top todeselect it.) You should get 
the idea.... Try challenging yourself to select every combination of points and polygons. This is a very important skill, and once you 
have mustered it, working with any object, no matter how complex, is much easier 
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Modeler Tutorial #4: The Art ol Selection 

•lere are two basic building blocks from which most objects are created in Modeler. These are Points and Polygons. Points are infi- 
tely small coordinates within the Modeler universe. Unless you instruct the Lightwave Tenderer otherwise, they are invisible. We 
usually use points to define the larger Modeler building block, polygons. ( Snow, rain, stars, and sparks are examples of points that 
are visible. These are usually referred to as particles.) 

In the example of a flat, two dimensional box, each of the four corners are created by a point. The edges of the box are called ver- 
tices. The flat plane which makes up the actual face of the box is a polygon. If that box was three dimensional, in other words if the 
box had depth, the box would have a total of eight points, four on the front, and four on the back. There would be six polygons; top, 
bottom, left, right, front, and back. Many of these polygons would share points, and vertices. The top polygon would share two points 
with the front, and they would have one vertex in common. The relationship between the top and the back would be similar; two 
points and one vertex in common. 

Create a three dimensional box, approximately square, and about 1/2 the size of each of the 
Modeler's views. 

Locate the buttons at the bottom of the Modeler screen labeled Point, Polygon, and Volume, and 
select the Point button. We are now ready to select points in our object. In the Face View, move 
your mouse pointer directly on top of the point in the upper left corner of your box. Click the left 
mouse button on the point and it will highlight If you look in the Top or Left views, you'll notice 
that there are actually two points selected. When you selected the one point in the upper left cor- 
ner, you actually clicked on the point in the upper left corner of both the front, and back of the 
box, because they are stacked exactly on top of one another when you view the object in the Face 
view. There is a numeric indicator at the bottom of the Modeler screen, to the right of the Volume 
selector. Looking there, you can see that this also indicates that you have indeed selected two 
points. 

Move the mouse pointer into the side view, and over the highlighted point on the right side. Click 
the left mouse button, and the point willdeselect. Check your numeric indicator at the bottom of 
your screen, and you'll see that you now have only one point selected. 

When selecting points or polygons, your mouse will operate in one of four different modes. When there are no points, or polygons 
selected, you can click on, or drag your pointer over them to select them. Once anything is selected, the mouse automatically 
changes intodeselect mode. You can select a large group of points by holding down the button, and driving the pointer over all of the 
points. If you accidentally let go of the mouse button, you can suddenly find yourselfdeselecting items. 

You can use the Shift key on your keyboard to select more. Once you have let go of the mouse button, you can hold the shift key 
down, and continue driving over, and selecting points, or polygons. If you let go of the Shift key, you are back intodeselect mode. 

The Fourth method for selecting points and polygons is the hardest to master, but once you get the 
hang of it, you'll use it most of the time. It is called the Lasso. The logic of this mode is the same as 
with the mouse. If nothing is selected, the Lasso is in select mode. Once any item is selected, it is 
indeselect mode, and you can hold the shift key on the keyboard to Lasso more. Move your mouse 
pointer back to the Face view, and hold down the Right Mouse button. Draw a circle around the 
selected point in the upper left corner of your box. This willdeselect the point, and now your 
numeric readout will read zero. 

Still in the Face view, press the Right Mouse button, and draw a line around both sets of point on 
both the top left, and top right of your box. This line will run over the top of your box, and then 
through the middle, between the top and bottom points, and across the vertices that define the 
sides of the box. Look in the Top view, and you'll see that you have selected four points. In the side 
view it appears as if only two point are selected, because in that view, the point on the left, and right 
side are stacked on top of each other. 




4 



5 



6 

7 
8 



Press and hold the Shift key on your keyboard. Press and hold your Right Mouse button, and draw 
a Lasso in the Face view, around the bottom two sets of points, just like the last Lasso, but on the 
bottom points. You'll see that the numeric requester now reads 8 points. 

Click in the Blank Space on the left side of the screen, under the column of buttons. This will drop 
all of these points. 

In the Face view, draw a Lasso starting to the left, and above the box. Draw out to the right, still 
above the box, and past the right points. Still holding the Right Mouse button, draw down to below 
the lower right corner, and then across to the left, past the lower left point. ( This should look like 
a reversed "C" shape, around the outside of your box. Now let go of the Right Mouse button. The 
Lasso tool automatically finishes off the shape you drew, by creating a straight line from the start 
point, to the end point. This is a handy feature, and can really speed up the process of selecting 
points, or polygons. You now have all of the point selected, and the numeric readout reads eight. 

You now have a basic understanding of how to select point in an object. Next we will move on to selecting polygons. The rule here 
are the same as with points. When nothing is selected, the mouse is in Polygon Select mode, Once a polygon is selected, you are 
indeselect mode, and holding down the shift key puts you in select more mode. When selecting polygons, there is a problem similar 
to that of points stacked on top of each other. 
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Click on the Polygon button at the bottom of the Modeler screen. This changes your visibility from 
seeing selected points, to seeing selected polygons. The eight points you had selected are still 
selected. Click on the Points button at the bottom of the screen, and you'll see them selected. 
Switch back into Polygon select mode. 

You can select polygons by clicking on their vertices, or holding down the Right Mouse button, and 
dragging over the vertices. In the Face view, move the mouse pointer above the box. Click and hold 
the Right Mouse button, and drag over the top edge of the box. You'll see a dotted line pop out of 
the polygon. This line is called a Surface Normal, and is used to show that the polygon is selected, 
and which direction the polygon is facing. (We'll get into issues about polygon direction later.) 



Look in the Left and Top view and you'll see that there are several of these surface normals sticking out of your box. Your numeric 
readout should indicate that there are three polygons selected. When you clicked on the top edge vertex, you were also clicking on 
the front polygon, because the share that vertex, and just like those stacked up points, you also ran over the edge of the back poly- 
gon, because it also shares a vertex you dragged over. The side of the box weren't selected because you didn't click on a vertex that 
they share with the top. The top, front and back of the box were selected, because you dragged the mouse over one of their vertices. 
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Working in the side view, click and drag the mouse pointer from left to right, anddeselect the front 
and back polygons, withoutdeselecting the top. This method of selecting, where you select more 
than you really want, and thendeselect polygons is very common, especially in very complex 
objects. Using the point and drag method, there is no way to select only one polygon from this box. 
You can re select those polygons by moving back to the Face view, holding the Shift key and drag- 
ging over the top of the box again. Using the select more mode doesn't turn off selections, while 
selecting unselected polygons. In other words, even though the top of the box is selected, using 
select more and dragging over this preselected polygon does notdeselect it, while selecting the 
front and back. 

Click in the blank space to drop all selected polygons. Working in the Left view, move your mouse 
pointer to the left of the box. Starting above and to the left of the box, hold down the Right Mouse 
button, and draw a Lasso to the right, and then down, all the way through the middle of the box, 
out the bottom and then to the left, all the way around the polygon. (Remember that this is actually 
the front of your box, because we are looking at the left view. You are seeing you box from the 
side.) Release the Right Mouse button, and you'll see that only the front of your box is selected. If 
you look in the Top of Left view, you'll see the surface normal sticking out, and the numeric read- 
out will indicate one polygon selected. 
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Vou may be wondering why the top and bottom of your box weren't selected. You did draw the mouse over vertices of these polygons 
as well. The Lasso only selects polygons that were surrounded in their entirety. Working in the side view, you surrounded only the 
front of the box, and therefore it was the only polygon selected. You can use the select more mode here as well. Hold the shift key, 
while lassoing around any polygon, and it will select as well. You can even circle the entire box. 

^^^You now know the ground rule for selecting and deselecting points and polygons. This is an important step toward learning how to 
modify existing objects, and for creating your own models. Because points and polygons are the building block that all Lightwave 
objects are made from, getting a firm grasp on how to work with them is vital. Practice selecting anddeselecting points and polygons 
on this box object. Before long you should be able to select any combination of points, or polygons in this object using a combina- 
tion of clicking, dragging, selecting,deselecting, and lassoing. 

Try selecting just the top and bottom of the box. (I'd lasso one, and then shift/lasso the other) or just the front and left side. Try 
everything but the top. ( Lasso the whole thing to select all of the polygons, and then lasso just the top todeselect it.) You should get 
the idea... Try challenging yourself to select every combination of points and polygons. This is a very important skill, and once you 
have mastered it, working with any object, no matter how complex, is much easier. 



Modeler Tutorial #5: The Modify Tools 



Now that you have a good understanding of how to select point and polygons, iet's see how you can modify object using these ele- 
ments. 



1 



Create a box, approximately 1/2 the size of each of the views. 



J Select Modify at the top of the Modeler screen. Select Move under Position on the left side of the 
screen. Your pointer will change into the Move pointer (Selecting any of the tools in Modeler 
changes your pointer. This is a quick way to keep aware of what mode you are currently using.) 
Working in the Face view, click and hold the Left Mouse button. Move the mouse around, and you 
will see your object moving as well. Releasing the mouse places your object in it's new location. Hit 
"u" on your keyboard to undo the last change, and your object will return to it's original position. 

The entire box is moving to a new location because there is nothing selected. If you select any point, or polygon, only that item will 
move. This is an important concept: If nothing is selected, it is the equivalent of everything being selected. 
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Click on the Point select button at the bottom of the screen. 



Working in the Face view, select the point in the upper left comer of your box. This will highlight 
the point, as well as the point behind it, as the numeric readout will indicate. 

Hit the "t" key on your keyboard. This is the keyboard shortcut for Move. 



Working in the Face view, click and hold the Left Mouse button, and drag the mouse around. You 
will see only these points moving. Release die mouse button to place the point in their new loca- 
tion. To modify the position of a point, select the point, go to Move, and move the selected point. 



While working in the Face window, you can move points along die X (across) and Y (up and down) axis, but not on the Z (toward 
and away from you) axis. In order to move points on die axis, you'll have to work in die Top, or Left views. While working in to top 
view, you can move points on the X, and Z axis but not die Y, and while working in die Left view, you can move points on die Y, and Z, 
but not the X. This is important to understanding how you will work in all diree views to modify an object in diree dimensions. 
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Hit die "u" key to undo dicse modifications, and return to your original box. 
Hit the Polygon button at the bottom of die Modeler screen. 
Lasso the top polygon of die box. 



Hit "t" on die keyboard to enter Move mode. Click and hold die Left Mouse button. Move the 
mouse around and you will see just the top of your box moving. The bottom remains stationary, 
and the sides of die box flex to accommodate die new position of the top. Hie sides of the box 
share vertices with the top, so as you move the top, the sides follow Because die bottom of die l>ox, 
and the vertices it shares widi the sides are not selected, diey remain stationary 



Now you should understand die difference between modifying an object by moving points around, verses moving entire polygons, 
liach of these mediods are important, and you will probably use both in most of your modeling jobs. 
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Once again, hit "u" on the keyboard to undo your last modifications. Enter point select mode at the 
bottom of the screen, working in the Face view, select the point in the upper left comer of your 
box. Go to the Left view, anddeselect the selected point at the rear of the box. (the one on the 
right.) We only want to have one point selected. Select Rotate on the left side of the screen. Your 
pointer will turn into two little arrows pointing in a circle. 

Move back to the Face view. Press and hold the Left Mouse button. Move the mouse to the left and 
right. You will see no result When you rotate a point in an object, it has no effect, because the 
points serve as pivot point for the vertices. We saw in step 10 that the points allow the vertices to 
rotate freely 

Hit "u" on the keyboard. Choose Polygon at the bottom of the screen, and select the top polygon of 
your box. 

Hit "Y" on your keyboard. This is the key equivalent for Rotate mode. Working in the Face view, 
move your pointer to about the middle of the top edge of the box. Press and hold the Left Mouse 
button, and move your mouse to the left and right. Now you will see the top of the box rotating. Hit 
"u" on the keyboard. 

Now move the mouse pointer into the Top view Place the pointer in the center of the box. Press 
and hold the Left Mouse button, and move the mouse to the left and right. You will see the top of 
your box rotating on a different axis. The Rotate tool causes objects to rotate around the axis you 
are looking down. Just like with the Move tool, where you could only move objects on the X, and Y 
axis, with Rotate, you can only rotate objects around the Z axis from the Front view, around the Y 
axis from the Top, and around the X while working in the Left view 

Hit "u" on the keyboard. The top polygon of the box should still be selected. Working in the Top 
view, move the mouse pointer over the point in the upper left comer. (The top, left, rear point of 
the box) Press and hold the Left Mouse button, and move your mouse to the left and right. Now 
you will see the top of the box rotating but around a different rotational point. The Rotate tool 
rotates objects around the center point of where you have the mouse pointer placed when you 
press the Left Mouse button. 

This tutorial should give you enough information to get you started with all of the modify tools. Refer to the technical reference sec- 
tion of the manual to learn how each tool works. Ebqperiment with various pointer placements, and see how working in different win- 
dows effects how the tools modify your object. 
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Modeler Tutorial #G: Changing Your View of the 3D Universe 



In the tutorial we will discuss how you can modify the way you view objects in the 3D universe. There are a number of way that you 
can alter your view of an object such as zooming in and out, moving the view, and using the preview window to view the object in 3D. 

It is important that you center objects to the X, Y, Z center of the universe. Objects load into LightWave in relation to where they were 
created in the Modeler. If you save your objects centered in the Modeler universe, your objects will load into the center of the 
LightWave universe. If your objects are created out in left field, they will load that way, as well. Although there are instances where you 
will want to create and save an object off-center, in most cases you will want to work right around the center of the universe. Another 
reason for creating objects around this center point is that, by default, LightWave uses the Modeler's center point as the center point 
of each object. If you save an object centered perfectly in Modeler, this center point will act as the center point of the object once 
you've loaded it into Lightwave. When you animate this object, ail of it's movements will be calculated from that center point. Where 
this becomes extremely important is if the object rotates. If you create a box, and it's center is way of to the box's right, the box will 
rotate around that point, creating an orbit rather than an end over end style rotation. (Once again, this might be what you want.) 

1 Select Object at the top of the Modeler screen. Select Text on the left. This opens up a requester to 
load a font. Select any PostScript Type 1 font. Type your name, first and last, in the box at the top of 
this requester, and hit O.K. Unless you have a 2 letter name, the text hat was created will run off the 
visible edge of your screen. 

2 There are boarders around the edge of each of the view windows. Click, with the Left Mouse but- 
ton, on the center of these borders, where they ail meet at the center of the screen, and hold down 
the. If you do this correctly, the borders will highlight. Hold down the mouse button, and move the 
mouse around. You will see the views changing. 

What you are actually doing is changing the size and shape of the opening into the different views. The objects are not moving, but 
your view is. You can see that the objects are stationary in reference to dark center of the universe lines. Text objects are created 
starting at the center of the universe, and continue off to the right. Text objects usually run off the screen like this. 

Press Fl on your keyboard. This key is assigned with the macro called Center. This macro automat- 
ically centers objects on all axes within the Modeler universe. 

Press the comma key on your keyboard. This causes the view to zoom out. Continue hitting the 
comma key until you see your entire object. 

Move your mouse pointer into the Face window. Locate the Arrow keys, located between the letter 
portion of the keyboard, and the numeric keypad. Hit the Left Arrow key. This causes the view to 
shift to the left, and the object appears to be moving to the right. Remember that it is the view, and 
not the object that is moving. Now hit the Right Arrow key, and you'll see the view move in the 
opposite direction. Hit the Up Arrow key to move the view up, ( the object appears to move down) 
and the Down Arrow key to move the view down. 

Like many of the Modify tools the location of your pointer effects how the screen is modified. Since we have the pointer in the Face 
window, pressing the left arrow key moves the view to the left. If the mouse pointer is moved to the Top View, and you press the up 
arrow the view will move toward the top of the Modeler screen. In the 3D universe, we are actually moving the view away from us, 
down the Z axis. In the Left view, if we hit the right arrow key the view appears to move to the right, but, since we are actually viewing 

from the side, this movement is also in the +Z direction, or away from us. 
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Hit the "a" key on the keyboard. This causes the object to be AutoFit into aJJ three of the Modeler's 
views. You should find the object to be centered in each of the views. The AutoFit command always 
zooms the view until the object is as big as it can be, in all three windows. This can sometimes 
yield an unexpected result. If you have reset the center of the windows, so that one view is much 
larger that the others, the view will only zoom as Car in as the smallest window will allow. It is usu- 
ally a good idea to center the windows, before using the AutoFit function. 

Press and hold the Right Alt. key on the keyboard. Place the mouse pointer in the Face view. Click 
and hold the Left Mouse button. Move the mouse around. This mode allows you to interactively 
adjust the location of your view. This method works similarly to the others, where the axis of move- 
ment is relative to the window you are working in. 



You should practice modifying the views in Modeler, until it becomes comfortable. Practice loading in different objects and zoom in 
and out on various parts. You can zoom in until you can only see one point in a super complex object, or zoom out until you can 
even see the object an longer You must have a good understanding of the axis, and the views before you can really start creating 
good looking models in the Modeler. 



Modeler Tutorial #7: Creating Polygons using Point 



In this tutorial we wall cover all the steps required to create polygons by plotting points. You can create most shape by using the pi 
itives under Modeler's Object menu, but this method of creating polygons is important in creating irregular shapes. 




Select the Polygon menu at the top of the Modeler screen. 
Select Points under the Create menu on the left side of the screen. 

Pull the Face window as large as it will go. Click anywhere in this window. You will see a large 
crosshair appear on the screen. You can drag this crosshair around on the screen, or click else- 
where on the screen and the crosshair will jump to the new position. 

When you have the point where you want it, click the Make button on the left side of the screen, 
Now move the pointer to a new position. When the crosshairs are where you want them, hit the 
Return key on the keyboard. This is the keyboard equivalent for Make. 

Create one more point, anywhere on the screen. Click on the Polygon select button at the bottom of 
the Modeler screen. Click on the Make on the Left side of the screen. This "makes" a polygon out 
of the points you laid out on the screen. You can see the surface normal sticking out of the object. 

Hit the "u" key on your keyboard, which un-does the last function. You will be back to your three 
points. Now hit the "p" key on the keyboard. This is the keyboard equivalent for Make Polygon, 
This is a very useful keyboard shortcut, because it eliminates the need to switch to the Polygon 
Select mode, and click on the Make button. As soon as you are finished laying out your points, you 
can simply hit the "p" key to make the polygon. 

Move into a new 7 layer, and practice laying out points, and making those into polygons. This is the procedure you will use to create 
most of the objects you will be working on. Practice creating polygons with 1. 2, 3, or more points. You should note that you want to 
work around the outside of a polygon shape, laying each point down in order. If you place the points down in a random order, the 
resulting polygon will have vertices crossing all over the place. Avoid this problem by laying out the points either clockwise, or 
counter-clockwise, but consistently all the way around the shape of the final polygon. 

You may notice that the surface normal of your polygon sometimes points in the +Z direction, and other times in -Z. If you lay the 
point down in the clockwise order, the normal faces -Z, or toward you, and counter-clockwise layout causes +Z normals. These sur- 
face normals are used to indicate several things. You already know that they indicate when a polygon is selected, but the also indicate 
the direction the polygon faces. 

In order for LightWave to render as fast as possible, it only renders polygons that are facing toward the virtual camera. This prevents 
the program from wasting time rendering the backs of objects, that aren't visible to the camera. Because LightWave is looking to see 
which polygons are facing the camera it is important that you create objects with their polygons facing outward. The surface normals 
indicate this direction. Surface normals serve die additional purpose of indicating die relative size of a polygon. The normal of a large 
polygon is larger dian that of a small polygon. 



1 

2 
3 

4 

5 
6 



7 



Move to an empty layer, and create diree points, and hit "p" to make die polygon. Now create 
anodier point, near, but not on top of one of die vertices of your polygon. Make sure that diis new 
point is die only highlighted point on die screen. Select Polygon select mode at die bottom of die 
screen, and highlight the polygon. Click on die Add Point button on die left side of die screen. You 
pointer will turn into the word "to" widi a little arrow. Move your mouse pointer so diat die little 
arrow in pointing on top of the vertices closest to die point that is not a part of die polygon. Click 

on the vertices. The point will now become part of your polygon. Go back to Point select mode at 

'Uitorials die bottom of die screen. deselect die point that is currently highlighted, and select any odier point 
in your polygon. 
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Hit the Rem Point button on the left side of the screen. That point is now removed from your poly- 
gon. You can now use the Add Point function to re-connect this point to your polygon. Try adding 
this point back into the polygon, but attached to a different vertices. You can create strange criss- 
crossed patterns using this function. 




The thing to remember when using either the Add Point, or Rem Point functions is that it requires a point., or several points, AND a 
polygon to be highlighted. If either the point, or polygon isn't highlighted, these functions will not work. 

Now you have an understanding of how to create polygons from plotted points. This is important, unless you intend to model every- 
thing from the box, ball, disk, and cone shapes available in the Modeler. You should practice these techniques until creating complex 
polygons is easy. Next we will move from simple flat polygon into the third diminution, and give out objects depth. 



Modeler Tutorial #8: Applying Surface Names 

One of the modeling steps that people often have trouble with is applying surfaces to objects in the Modeler. People often have diffi- 
culty understanding the steps required to apply more than one surface to a single object. In this tutorial we will cover all the steps 
required to apply one or more surfaces to an obje ct. 

It is important tat you understand that naming surfaces in Modeler is different than surfacing an object in Lightwave. While working 
in the Modeler, you create the names of all the surfaces for a particular model, and you apply these names to the individual polygons 
of the model. You do not actually describe what any surface looks like, from within the Modeler. For instance, you can apply the 
name Red to one side of a box, name the top Blue and al the other sides Green. When you load tills object into LightWave, each of 
these surface names show up, but you could apply the color Orange to the side, apply a texture map of wood to the top, and stretch a 
picture of your ace around the rest of the box. What you do in Modeler is simply create the names of the surfaces, and what the sur- 
face name of each polygon is. 
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Create a three dimensional box, about 1/2 the sL/e of each of the views. 



Click on the Surface button on the top of the screen, and select Surface under Transform on the 
Left side. This opens a requester abled Change Surface. 



Up till now, all objects we have worked with in these tutorial have had a surface called default. This is a flat white surface that isn't too 
exciting. In the requester is the name Default., and you'll notice that the name is highlighted 
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Type in the name Blue, and click the Apply button. This applies the name Blue. Since mere were no 
polygons selected, this name is applied to all the polygons of this object. 



Go to Polygon Select mode at die bottom of the screen, and select the top polygon of your box. 



Click on the Surface button on left side of the screen, enter the name Red, and click apply Since 
only this one polygon was selected, the surface name Red is applied only to the top polygon. 



You can continue selecting polygons, and applying new surface names. This is the basic method for applying surfaces, and multiple 
surfaces. Remember the nothing selected + everything selected rule, and use it to your advantage. Any time you build an object that is 
predominantly one color, be sure to apply that surface first. It will make your work much easier, if you don't have to select all but a 
few polygons to apply the predominant color 



Modeler Tutorial #9: Keyboard SHortcuts 

•possibly the most important piece of advice ever given to anyone concerning the Modeler is the importance of learning the keyboard 
equivalents. Almost every function in Modeler has a keyboard shortcut. As you become more and more familiar with the program, 
you'll find that you are often hindered by trying to remember where all the buttons are. Using the keyboard shortcuts, you have every 
iunction, from every menu, right at your fingertips, 

1 Press the Help key on the keyboard. This opens up a list of all of the Modeler keyboard equiva- 
lents. (When in Lightwave, the Help key brings up different help menus depending on which con- 
trol panel is currently displayed.) 

Even if you pick one shortcut per day; you will find this information unbelievably helpful. You may find yourself no longer having to 
click your way into some of the menus since you'll use some of the commands on the menu all the time, and the keyboard shortcuts 
will speed your work incredibly. 
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The Video Toaster Switcher provides never-before-available integration of the sophisticated and powerful tools traditionally TSlllIP flf 

found only in high-level production studios. The Toaster Flyer complements the Toaster by adding an incredibly simple means I Mil It! Ml 

for recording and editing both video and audio, thus making a Toaster system a complete editing workstation. COIltClltS 

The Flyer's unique drag-and-drop design makes the task of editing video fast and easy. All of the confusing aspects of editing 
(such as match-framing, video timing, auido mixing, submastering, etc.) are handled automatically and invisibly by the Flyer. 
You simply organize the video clips in the order that you want to see them. The Flyer handles the rest. 



System 4.0 — the Main Screens 2 

Project/Files View 4 

Files/Files View 5 

Project Only View 6 

Project/Project View 7 

Elements of the Main Screens 8 

The Button Bar 8 

The Project Window 9 

The Files Window 10 

The Switcher Window 11 

Control Panel Reference 13 

New Clip control panel, Part 1 14 

New Clip control panel, Part 2 15 

Video Clip control panel, Quick Tune view 16 

Video Clip control panel, Fine Tune view 17 

Audio Clip control panel, Quick Tune view 18 

Audio Clip control panel, Fine Tune view 19 

Still Image/Framestore control panel 20 

CG Key Page control panel 21 

CG Scroll Page control panel 22 

CG Crawl Page control panel 23 

Smooth Fade Effect control panel 24 

Animated and Matte Effects control panel 25 

ChromaFX control panel 26 

Control Croutons control panel 27 

Overlay Effects control panel 28 

Switcher 30 



System 4.0— The Main Screens 
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This is the normai startup screen, it's primary use is for live video production. The upper window displays the current project, 
containing effects, graphics, framestores, video clips, and more. The lower window displays the Toaster Switcher, whose 
controls are explained on page 30. 



About the Editor Screens 

The liver's main screen serves a variety of puiposes. To 
retlect this, it has several different configurations or 
appearances, each intended to make a particular job easy to 
perform. One is shown above, and the others are shown on 
the next few pages. 

Why have multiple views? To provide you with greater control 
over your environment, and 10 make the task of working with 
video and graphics tools easier. At any time while you work 
on a project you have the option changing the screen display 
to lit you needs. 

You might start out using a Project/Files view as you drag 
ems in the current project, then shift to a Project only 
view* as you organize the sequence. You might go back to the 
Project/Files view to retrieve a file you forgot, or to delete a 
file you no longer w ish to have around 

Although the first screen you see is the Project/Switcher 
sc :een (above), it is no more or less important than any of 
the other screens. It is simply convenient for the Toaster to 
go directly to this screen first and to allow you to go to the 
view you wish after the system has started up. 



Unless you use the Toaster for much live production, you 
probably will not use this screen view often. 

The main screen always consists of a one or two of the 
following windows: a Project window (where you build the 
video program sequence), a Files window (which you use to 
locate video clips, and a Switcher windows Each window has 
its own function, which is described below. 

The remaining views, shown on the next page, are the 
Project/Files screen, the Files/Files screen, the Project only 
screen, and the Project-to -Project editor screen. You can 
change views by selecting a one from the Views pop-up menu 
burton on the far right end of the main toolbar. Additional 
views may be added to this pop-up by NewTek, or by third- 
party add-on software. 

Each time you change the view, the windows and their 
contents that are no longer visible are "remembered" by the 
Flyer so that, if you should return to them, they will retain the 
contents that they last displayed. In other words, each 
window and its contents will remain as you left it. 



Project/Files View 

Use the Projecl/FiJcs display any time you need to locate an 
element to be added to the current project. 

For a close-up of this screen with explanations of the various 
controls, see page 4. 



Files/Files Views 

Use the Files/Files display when you need to perform routine 
file maintenance (create folders, copy or delete unwanted 
items, archive projects, etc.). 

For a close-up of this screen with explanations of the various 
controls, see page 5. 



Project Only View 

Use the Project display when you want to view as much of 
the project as you can while you edit it. 

For a close-up of this screen with explanations of the various 
controls, see page 6. 



Project/Project View 

Use the Project/Project display when you need to copy 
portions of a previously-created project into the current 
project. This is more convenient man recreating complex 
sequences that you have used before. 

For a close-up of this screen with explanations of the various 
controls, see page 7. 




The Project /Files view 
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The Files/Files view 



The Project, full view 



The Project to Project editor view 



What Does This View Show? 

The upper window displays the current project. The lower window displays a file navigator which you can use to locate the 
items you wash to use in the project. 

When to Use This View 

This view i useful hiring the early part of the editing process, when you are just locating and dragging various elements such 
as video clips, audio clips, graphics, animations and more, into the project window without the intention of editing or 
sequencing them yet, 

Use the Project/Files display any time you need to locate an element to be added to the current project. 




Files/Files View 



What Does This View Show? 

Think of this view as serving the function of a simple directory utility program. Both the upper and lower windows display file 
navigators. You can drag and drop items between the two windows freely, copying files from one direve (or directory) to 
another. 



When to Use This View 

This display is designed for file navigation (so that you can locate clips, graphics, etc.) and tile management (allowing you to 
create folders, copy or delete unwanted items, archive projects, etc.) . Use it whenever you need to duplicate files from one 
location to another. 
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Alternate View 
(op Files Windows 

Here's another view of the 
same files listed in the 
windows above, 

Every files window has an 
alternate display which you 
can use to view longer 
filenames, 

To toggle this display, press 
the le&A key any time when 
a files window is visible. 
Press it 'again ton turn to 
the crouton view. 
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Files/Files Display 
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Project Only View 
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What Does This View Show? 

In a single full-screen window, the view displays the current project. 
When to Use This View 

This view is designed for project editing. Use this view when you want to see as much of the project as possible at one time. 
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Project Display 
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Project/Project View 
part 2 



When to Use This View 

This display is designed for copying sequences from a previously-created project into the current project. This is often more 
convenient than recreating complex sequences that you have used before. 

What Does The First View Show? 

To edit a sequence from one project to another, select the Project/Project view. The first screen you see has isntructions on 
the top and a file navigator on the bottom. Use the file navigator to select the source project (this project contains the footage 
that you w ill copy into the current project) , Once you do so, you will see the second screen. 

The second screen shows your current project on top, with the source prect on the bottom. From the source project, you can 
drag croutons and crouton sequences into the current project. You cannot edit or change the source project in the lower 
window; you are only copying portions of it into the current project. 

Use the New Project button if you wish to select a different source project. Otherwise, use the Views pop-up menu to return to 
the view of your choice and continue editing. 
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Project LoProject Display 
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Elements of the Main Screens 



The following pages contain a breakdown of the the buttons, controls, and displays that make up the main screen displays of 
the Flyer. 



ElBUlGntS Of The button bar contains a selection of the most commonly used functions you will need when working with the Flyer. It 
the Button Bar appears on every Flyer screen display. Its buttons affect the highlighted item or items in the currently-active window, whether 
that window is a Project window or a Files window. 

The Flyer will carry out button bar commands immediately when the selected item is in a project window. For example, if you 
select a crouton then select Delete, it will be deleted immediately. Since you are not actually deleting the hie represented by 
that crouton, this is a safe operation. However, the Flyer will ask you to confirm any button bar command that will genuinely 
affect a crouton. If you select a crouton within a Files window, then select Delete, the Flyer will ask you if you are sure of this 
step. This is a built in protection to keep you in from unintentionally deleting a file from disk. 

If one of these buttons appears dimmed or grayed, it is unavailable. 



Delete button 

Select Delete to remove the 
selected crouton from its 
window. 

Delete will instantly remove 
croutons from Project 
windows, but it will ask you 
to confirm before deleting 
any files from disk. 

4 



Duplicate button 

Select Duplicate to make a 

copy of the selected 
crouton. 

Duplicate will make a copy 
of just the crouton in a 
Project window. In Files 
windows, Duplicate will 
make a copy of both the 
crouton and the actual file 
on hard disk. 



Play and "Play From..." 
buttons 

Select Play to play the entire 
project — from the first crouton 
to the last. 

Select Play From to begin 
playback from the currently 
selected crouton. This is useful 
when you want to check a 
specific sequence without 
watching the entire program. 



Views (pop-up) 

This pop-up button displays 
the list of Flyer Editor 
display screens. ^ 



Save button 

Select Save to save the 
current project and all 
information relating to it 
(clips, effects, graphics, 
timing, etc.). 

A 




Select All button 

Choose Select All to 
highlight every crouton in 
the active window. This is 
useful for clearing out a 
project window or 
removing unwanted files 
from a hard disk, 
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Controls button 

Choose Controls to display 
the control panel for the 
selected crouton in the 
Project. 

The functions on a control 
panel will differ for each 
type of crouton. Also, if you 
select Controls for a 
crouton that is in a Files 
window, you'll have access 
to file-related controls for 
that item. 



t 

Stop button 

Select the stop button to 
halt playback of the 
currently playing crouton. 



Programs (pop- up) 

This pop-up button displays 
a list of third-party 
programs that are available 
to you. This allows you to go 
back and forth between the 
editor and other programs, 
such as image processing 
or audio editing software, 
easily. 



The Button bar 
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The Project Window ElefflBIltS Of 

The project window serves as the storyboard where you sequence and edit video programs. In addition, you can create MlB PPOjBCf WllldOW 

special-purpose projects such as one that contains only special effects for live production. The Project window can share the 
screen with another window, or it can fill the entire screen. 

The Project window can be displayed in one of two sizes: one-half screen size (where it shares the other half with the Files 
window or the Switcher window) , or full-screen size. 

General Usage 

A new project window is always empty. You use a Files window to locate the video, audio, and graphics clips that you wish to 
use to create a complete program. As you find the elements you need, you drag each item from the Files window into the 
current Project window. 

The next step is to arrange and rearrange the croutons into the proper sequence. You play some of them to see if the order is 
correct or if the pacing is right. You may call up a control panel for any crouton to change these settings, which vary 
depending on the type of crouton you are working with. 



Parent button 

Use this button to step back one level from within a nested 
project (project-within-a-project) . 



Selected Item/Program Time Display 

This area across the top of the screen displays the name of 
the currently selected item, as well as the length of the 
current project. ^ 
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Scroll the Project Window 

when you are dragging a 
crouton by holding it near 
the top or bottom edge of 
the window (the top area is 
indicated here). 

If there are additional rows 
of croutons in the project in 
this direction, the window 
will scroll for as long as you 
hold the crouton near the 
border. 



Slider and Arrows 

Use the slider gadget to drag the viewable area of the project 
up or down so that you can get to other portions of the 
program sequence quickly. 

Use the arrows to scroll the view on row at a time. 



Project Window 

Drop a crouton here and it 
will take its place at the end 
of the current project as you 
buiid a video program 
sequence. 



Insert a Crouton Between Two Others 

...by holding it in the open space that divides them. When 
you hold a crouton there, you'll see a "hole" open up 
between the two croutons (as illustrated above) . Let go of 
the mouse button to drop the crouton and insert it there. 



Specific Usage 

• Click on a crouton to select it, 

• Double-click on a crouton to play (or display) it. 

• Drag a crouton to move it to a new position. 

• Drop a crouton in the open space at the bottom of the project window to add it to the end of the sequence. 

• Drop a crouton directly atop another to replace the one beneath. 

• Drop a crouton between two others to insert it between them, 

• Select the Controls button to display the control panel for the highlighted crouton. If more than one crouton is selected, Sequencer/Switcher 
then each panel will open after the one before it is closed. 

The Project Window 



Element af The Files Window 

tllC FilfiS WindOW The files window serves as a navigation tool that allows you to move around among the drives connected to your system. It 

displays the drives on your system, the folders on each drives, and the contents of each folder. When you locate items that you 
wish to use in a project (video clips, still frames, whatever), simply drag them from the files window into the Project window. 

File windows always share the screen with another window, either a project window or another files window. They can be 
displayed in one size only: one-half of the screen. 

General Usage 

When you double-click on any drive or folder, the files display changes to reflect the contents of the double-clicked item. 
,. ithin it, you may find icons that represent files and even additional folders. For example, you may have a Video folder that 
contains Sports clips and Wedding clips; probably you would keep these disparate items in separate folders inside the Video 
folder. 

In this way you might have a number of layers to the organization of your hard drive. As you go from one folder to the next, 
you might think of it as descending a staircase, going do™ into this folder and that one. Conversely, you climb up and out of 
each folder by clicking on the arrow in the upper left-hand corner which returns you to the previous folder level with each 
click. This, along with the directory tabs feature, allows you to move among folders quickly and easily. 



Parent button 

Steps back up one level on 

the current path name. 



Device display area 

Here you can see the devices (drives) connected to the system. There are icons for hard 
drive: ' - :om drives, floppy drives, and more. 
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Tape Backup Device 



I lard Drive Floppv Drive Flyer Drive 



Directory Tabs - 

Tabs allow you to jump 
directly to another folder 
(the one shown on the tab) 
and view its contents. A tab 
acts as a shortcut device, so 
that you do not have to 
repeatedly enter and exit 
folders by clicking through 
icons. 




Path Name display 

This field displays the path 
name for the currently 
selected item. 



This button and its pop-up 
gadget display Devices, 
Volumes, or Assigned 
devices. 



„j Clip 

\ lick here to go to the 
Record New Clip panel and 
record video footage onto 
the Flyer. 



New Folder 

Click here to create a new 
folder on the current drive. 
You will be asked to name 
the folder as well. 



When a row of tabs is full, 
click the cycle arrow button 
to display a new bank of 
tabs. 

Use the Set Tab button to 
assign your own tabs. 
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The Files Window 



Specific Usage 

• TO view lengthy filenames, press the left-^4 (left Amiga) key. Press it again to toggle back to crouton view. 

• Select one of the options from the Devices/AssignsA'olumes popup to display those items in the window. 

• Double-click on a hard disk icon (system disk or Flyer disk) to display its contents. 

• Double-click on a folder crouton to display its contents. 

• Click on the arrow button in the upper left-hand corner of the files window to close the current folder and go back up one 
level in the display 

• Select New Clip to go to the control pane for recording new audio and/or video material onto the Flyer. 

Select New Folder to create a new folder in the current location. The Flyer will ask you to provide a name for the folder. 

• Select the Controls button to display file information for the selected crouton. You can also use this panel to rename any 
crouton. 

• If you're familiar with disk path names, you may click in the pathname field at the bottom of the files window and type in 
the location where you would like to go. 
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The Switcher Window EleillBlltS Of 

The Switcher performs the job of a live video production switcher and framegrabber/framestore. Its window always appears the Switcher Window 

on the bottom half of the screen, below the Project window. Most importantly, when the Switcher window is showing, the 
functions of the mouse (single- and double-click) are changed, so don't be surprised if things suddenly seem "different." 
You'll find more details on the. Switcher's operation on page 30. 

General Usage 

The Switcher contains all of the functions needed for live video production. With the Switcher you can swatch among four 
video sources, play Flyer clips (provided you have a Flyer) , load and display suH images or CG pages, capture images from 
live sources, use special effects, key graphics and video, and more. 

True to this form of video making, you must prepare all of the special effects, graphics, clips, etc., that you may need access 
to during the production. These items should be arranged in a Project, which will be on the top half of the screen, so that you 
can get to them quickly and easily. (You might arrange the Project to contain four rows of clips, four rows of framestores, 
four rows of effects, etc. Since the Project window can display four rows of croutons at a time, this form of organization 
might be useful for you.) 



Preview bus 

This row of buttons selects 
the preview source. 



Main bus 

This row of buttons selects 
the main video output 
source. 
A 



T-bar 

The T-bar allows you to 
engage transition effects 
manually. 




Take button 

This button instantly 
switches the Main and 
Preview bus sources. 



Auto, S-M-F 

The Auto button triggers the 
current effect to run at a 
constant speed. S-M-F select 
the speed. 



BKG color selector 

Use this pop- up menu to 
select the color for the 
BKG/Matte color input. 



Superimpose Controls 

This panel controls the 
Toaster's luminanace keyer. 



-Framestore Controls 

This panel contains controls 
for grabbing, processing, 
and saving freeze frames... 

• The Freeze/Live buttons 
indicate the status of the 
framebuffers. They can also 
be used to toggle that status. 

•The 1,2, 3, 4 buttons will 
instantly freeze the video on 
the selected input on the 
Main bus. 

• The Stabilize pop-up will 
perform motion removal on 
jittery freeze frames. 

• The Save pop-up allows 
you to save images frozen 
on the Main bus. 



Specific Usage 

1 Click once on a crouton to make it active. A highlight bracket shows you the next-to-be-loaded crouton. 

• Double-click on a crouton to load it to the preview bus and make it ready for display. A highlight box shows that it has 
been loaded. 

• Select a source on the Main bus to take it directly to the main output, 

• Select a source on the Preview bus to make it next-in-line to go to the main output. 

• Use a special effect crouton to bring the preview source to the main output via a transition. 

Notes 

Using this display requires some preparation on your part. All of the production elements you intend to use must be inserted 

into a project for use on-the-air, since the time spent searching for something while on-air is too long. This means that you Sequencer/Switcher 

should place all of the graphics, animations, and Switcher effects into the project ahead of time so that they are ready for use 

during production. The Switcher Window 
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Control Panel Reference 



On the pages that follow you'll find a variety of control panels displayed and explained. Below is short overview of what a 
control panel is, and some items you may notice when using them. 

Ever}' crouton has its own control panel, and each control panel contains a set of gadgets and buttons that allow you to 
modify the manner in which the crouton is used. Therefore, from one type of crouton to the next, you may see a variety of 
control panels with different layouts. For example, the control panel for a ToasterCG key page contains controls that govern 
the fade in and fade out rates of the key, and the number of seconds that you wish the key to be displayed over video; however, 
the control panel for a video clips contains controls to set the in point and the out point, the volume level of the audio, the 
audio channels, and more. Each contains only those controls that it needs. 

In most cases, the gadgets you find on a panel are self-explanatory. The in point slider and the out point slider clearly refer to 
the starting and ending moments of the current clip, while the volume control clearly refers to the volume level of the audio 
playback. 

However, on a few control panels some gadgets that have the same name act differently depending on their function for that 
crouton. For example, consider the Fade In control. For an audio clip, fade in means to bring the volume level up from 0 
gradually so that it rises over a period of time. For a graphic overlay such as a ToasterCG key page, fade in means the gradual 
appearance of the overlay, dissolving in from nothingness, as it were. 

As you can see, in practice this should cause no confusion since the type of crouton you are modifying actually determines the 
operation of the gadget in question. However, if you happen to notice that a specific gadget on this panel serves a different 
purpose than a gadget of the same name does on that panel, you're right. It does. Within the contraints of the English 
language, words sometimes have different meanings depending on their context. This is one such case. 



New Clip control panel, Part 1 (Record Raw Footage) 



When you want to record footage into the Flyer, select the New Clip button that appears at the bottom of any files window. After 
a moment the Record Raw Footage panel will appear. Here you can record as much footage as you want (and as a single drive 
can handle) before cutting it into individual clips. 

You can record either video clips or audio clips at one time. Once you begin recording one type of clip, you will need to 
complete the recording process and re-enter the recording panel in order to begin recording the other type. 

After you complete adding footage to a drive, select the Make Clip(s) button at the bottom of the panel You will be taken to 
the Mark Clips panel, where you can specify the exact clips you would like to create out of this raw footage. Excess or unused 
footage will be deleted, and the remaining footage will be converted into clips. 
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Approx. Time Available 
Reorg'd Time Available 
Reorganize Drive button 

These gadgets show you 
approximately how much 
time you have available on 
the selected drive, and at 
the selected quality level. 

Since drives can become 
fragmented (where files are 
not stored as efficiently as 
possible), and this can 
affect recording time, you 
have the option of 
reorganizing the drive to ^ 
gain more usable time. Note 
that this process can take a 
great deal of time, and is 
best done during breaks or 
overnight. 

Audio Gain L and R - - 

These two sliders control 
the audio input levels of the 
Flyer. 

These levels are set by the 
Flyer for proper recording. 
The two lamps beneath 
each slider indicate 
clipping. The left lamp 
flashes whenever the 
volume peaks and clips the 
meter. The right lamp is a 
"peak hold" indicator, it 
remains Jit until you adjust 
the slider lower. 

Ideally, you want to see no 
clipping at all, or (very 
rarely) see the left lamp 
highlight. 



Drive pop-up 

fse this pop-up menu to 
select which drive will 
receive the newly recorded 
footage. ^ 



Quality pop-up 

Use this pop-up menu to select the recording level: 

• Standard (for best video quality) 

• Extended (for good video quality) 

• Audio only (note that when you select Audio Only, you will 
see black on the Toaster's main output) 




Length 

While you are recording, 
this gadget displays a 
running total of the 
amount of time you have 
put on the drive. 



Record Controls 

These three controls mimic 
your VCR. The controls are 
Pause, Record, and Stop. 



Source 

This pop-up menu allows 
you to select the input 
source from which the Flyer 
should record video, 

Sources include: 
Flyer In (Flyer TBC input) 
Flyer Y/C (Flyer TBC input) 
Input 1 (Toaster input) 
Input 2 (Toaster input) 
Input 3 (Toaster input) 
Input 4 (Toaster input) 
Main Out (Toaster Output) 
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New Clip control panel, Part 2 (Mark Clips) 



The control panel for a video clip contains several devices for editing its content. Each gadget adjusts the timing of the clip in a 
slightly different way, providing you with both coarse and fine control. When any one of these is in use, the current video is 
shown on the Flyer's main output. You can also expand the panel and make changes to the audio portion of the clip. 

• Use the pointer to drag the sliders through the video clip, and set up the in and out points visually. 

• Click and/or drag the pointer over the double-arrow gadget. Clicking is the equivalent of jogging a frame at a time, while 
dragging is the equivalent of shuttling. Drag further for faster shuttle speeds. 

• Type the time code value you wish to use into the time code gadgets by entering numbers from the numeric keypad. 



Clip Name 

For every clip you define, 
enter a name here. The 
Flyer will name and number 
each clip genericaliy in case 
you forget, a 



Length 

For each clip, the length 
from end to end is shown 
here. a 



Comment 

If you wish to enter a 
description for any clip, do 
so here. 




unused inactive clip unused 




active clip 

irr 

run 



Video and Audio Checkboxes 

These two boxes determine what kind of clips will be created 
out of the raw footage just recorded: Video only, Audio only, 
or Video with Audio. Make sure that the correct boxes are 
checked before you exit the panel. 

Important! 

The state of these two boxes affects every clip that you 
mark. You cannot mix the three types of cups in a single 
recording session. When you exit the panel, the clips that are 
generated will all be of the same type, based on the 
checkboxes. 



Icon Select Slider 

Use this slider to select the 
image that you would like to 
use for the clip. 

Drag the slider through the 
entire clip from in point to 
out point until you see an 
image that helps you 
recognize the contents of 
the footage. When you exit 
the panel and the clip is 
created, this image will 
appear in miniature on the 
crouton. 



-In and Out Sliders 

Use these sliders to define 
the beginning and ending of 
any clip. 

Tip: Leave about 3 seconds 
of excess at the end of any 
clip, to allow the Flyer to 
sequence with effects more 
easily. 

-Raw Footage Indicator/ 
Clip Selector 

This gadget represents the 
entire length of raw footage 
just recorded to the Flyer. 
Use the In and Out sliders to 
define individual cups. 

Click anywhere on the bar 
outside of the highlighted 
bar to create a new clip. 
The in and out sliders will 
jump to new positions, and 
you can define its start and 
end. 

Cups can be reselected and 
readjusted just by clicking 
on one to make it active. In 
this example, two clips have 
been defined. Only one is 
available for editing its in 
and out points at a time. 



What is a video clip? 

The word clip is used to 
describe a segment of 
material that has been 
recorded to the hard drive. 

A video clip may be a single 
camera shot, or a series of 
related camera shots that 
make up a scene. 

An edited video production 
is a series of different clips 
that, when shown in the 
proper order, tell a story. 



Play/Stop buttons - - 

When inside a control 
panel, use Play to view the 
clip (or Stop to interrupt 
playback). 



Sliders 

The two sliders represent 
the start and end points of 
the video clip (in and out). 
Drag either one to set the 
location of an edit point. 
Their positions determine 
how much of the cup's full 
length will be used. 

Here's a shortcut when 
using the slider controls: 
• To jump to any point in 
the clip, click on any part 
of the empty slider track. 
The slider (and video) 
will jump there. 



Video Clip control panel (Quick Tune view) 

The control panel for a video clip contains several devices for editing its content. Each gadget adjusts the timing of the clip in 
a slightly different way, providing you with both coarse and fine control. When any one of these is in use, the current video is 
shown on the Flyer's mam output. You can also expand the panel and make changes to the audio portion of the clip. 

• Use the pointer to drag the sliders through the video clip, and set up the in and out points visually. 

• Click and/or drag the pointer over the double-arrow gadget. Clicking is the equivalent of jogging a frame at a time, while 
dragging is the equivalent of shuttling. Drag further for faster shuttle speeds. 

• Type the time code value you wish to use into the time code gadgets by entering numbers from the numeric keypad. 



Crouton Image/Crouton Type/Fiie Name/Descrif ft i 

These four items show you: 

• the crouton whose control panel you have opened, 

• the type of crouton it is, 

• the name of the file it represents, 

• an optional description of the clip. 

In this case, this crouton is for a video clip called Carnival. 



Length 

This readout displays the length of time set up for this 
crouton (based on the positions of the in and out sliders) . 

For this particular panel, this video clip is set to play for 1 
minute, 1 second, and 10 frames. 




Sequencer/Switcher 
Video Clip control panel 



y 

Continue 

Select Continue to accept 
the changes you may have 
made to the panel settings, 
and to exit the panel. 



Play Audio 1 

This checkbox allows you to 
turn on or off the audio 
playback of the sound that 
accompanies a video clip. 

When the box is checked, 
this crouton's audio will 
play when the project is 
run. 



t 

Fine Tune 

Select Fine Tune to expand 
the panel and gain access to 
additional editing controls. 
(See the next page for the 
expanded view of this 
panel.) 



Cancel 

Select Cancel to exit the 
panel and ignore any 
changes that you may have 
made while it was open. 



- Time Code Readout 
and Jo^Shuttle Gadget 

This is a combination of two 
devices, a time code 
readout and jog/shuttle 
control, which you can use 
to set the in and out point of 
a clip. 

• Enter time code values 
directly into the time 
display in order to set the 
in and/or out point for 
the current clip. Press ( 
on the numeric keypad to 
enter the in point, or ) to 
enter the out point. 

• To step through the clip a 
single frame at a time 
(jog), click repeatedly on 
the arrow in the direction 
you want to go. 

• Shuttle through the clip by 
clicking and dragging to 
the left or right, off of 
either arrow. The further 
you move off the arrow, 
the faster you'll move 
through the clip. 
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Video Clip control panel (Fine Tune view) 



The control panel for a video clip can be expanded so that you can access additional controls for editing the audio portion of 
the clip (controls that are not usually necessary, but sometimes useful). To expand the panel, click on the Fine Tune button at 
the bottom of the normal view panel, show on the facing page. 



Why have separate audio editing controls? Primarily for the flexibility of creating split edits, a sequence where you may show 
one video clip with its own audio, men cut to a series of different video clips while continuing to use the audio from the first 
clip. This technique is commonly used on television news programs. 




Crouton Image 

The crouton image is just 
like the Play and Stop 
buttons: click on it to play 
the clip; click it again to 
stop. 



Audio control section ^ 

The gadgets for controlling 
audio are the same as those 
for editing the video: 
sliders, time code displays, 
and jog/shuttle arrows. 
They work exactly as their 
video counterparts do. 

In the expanded view, you 
can set the audio portion of 
a video clip to play for a 
diflerent duration than the 
video portion. 



Volume 

The Volume control allows you to set the peak volume level 
for the audio in this clip. 

Peak volume refers to the loudest part of the audio in the 
clip. Set the Volume level for as high as you wish to hear the 
loudest sound in the clip, and the rest of the clip will remain 
at mat level or lower. 



t 

Channels 

This pop-up allows you to 
select which channels 
should be used for 
playback: Left, Right, or 
Both (stereo). 



Process button 

If you wish to edit this clip, 
or make a trimmed copy 
of it, or copy the audio 
track to an audio only clip, 
click this button. See the 
Process panel for info. 



Useful Keyboard Shortcuts 

At any time: 

Play clip (from in point to out point) Tab 

Return, Enter Continue 

Esc Cancel 

Expanded view mode on (for ail panels) Caps Lock 

Toggle panel Quick Tune/Fine Tune Help 



Keypad Shor its 

Activate In point for numeric 
Activate Out point for numeric entry 
Activate Length gadget for duration entry 
Activate Start Time gadget for entry 

When numeric entry gadgets are active: 
Copy active time code value to memory 
Paste time code value from memory 
Jump to next time code pair (HH:MM:SS:FF) 



Balance 

Drag the slider to the left or 
right to shift the balance of 
the audio playback toward 
one channel or the other. 

To reset the balance to 
center, click on the center 
^button (the triangle gadget 
above the slider). 



-Fade In/Fade Out 

These controls allow you to 
fade the audio up at the 
beginning of the clip (fade 
in) and down at the end of 
the clip (fade out). 

Since fades are usually short 
in duration, these time code 
displays show time values in 
seconds and frames. 

The value ranges from 0- 
100%. Note that 100% is 
equal to the maximum level 
set by the Volume control 
(which acts as the master 
volume control) . 



c 
v 

Tab 
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Audio Clip control panel (Quick Tune view) 

The control panel for an audio clip contains a several devices for editing its content. Each gadget adjusts the timing of the clip 
in a slightly different way, providing you with both coarse and fine control. When any one of these is in use, the audio is 
played on the Flyer's audio output. You can also expand the panel and make farther changes to the audio portion of the clip. 

• Use the pointer to drag the sliders through the audio clip, and set up the in and out points aurally. 

• Click and/or drag the pointer over the double-arrow gadget. Clicking is the equivalent of jogging a frame at a time, while 
dragging is the equivalent of shuttling. Drag further for faster shuttle speeds. 

• Set the time code value you wish to use in the time code gadgets by entering numbers from the numeric keypad. 



Crouton Image/Crouton Type/File Name/Description 

These four items show you: 

• the crouton whose control panel you have opened, 

• the type of crouton it is, 

• the name of the file it represents, 

• an optional description of the clip. 

In this case, this crouton is for an audio clip called Music.2. 



Length 

This readout displays the length of time set up for this 
crouton (based on the positions of the in and out sliders) . 

For this particular panel, this audio clip is set to play for 33 
seconds and 24 frames. 




What is an audio clip? 

The word clip is used to 
describe a segment of 
material that has been 
recorded to the hard drive. 

An audio clip may be a 
single sound effect, a 
lengthy narration, or an 
entire musical 
arrangement. 

An edited video production 
is just a series of different 
clips that, when played in 
the proper order, tell a 
story. 



Lock To and Start Time ^ 

Audio clips, by nature, start 
at the same moment as the 
video crouton that preceds 
them in the storyboard. 

Lock To allows you to 
choose one of two events 
(the beginning of the prior 
clip, or the adjusted in point 
for the prior clip) where the 
audio clip should begin 
playing. 

Start Time allows you to 
delay the audio playback for 
a period of time following 
the Lock To event. 

See the tutorials for tips on 
how to use these tvvo 
controls. 



t 

Continue 

Select Continue to accept 
the changes you may have 
made to the panel settings, 
and to exit the panel. 



t 

Fine Tune 

Select Fine Tune to expand 
the panel and gain access to 
additional editing controls. 
(See the next page for the 
expanded view of this 
panel.) 



i 

Cancel 

Select Cancel to exit the 
panel and ignore any 
changes that you may have 
made while it was open. 



Time Code Readout and 
Jog/Shuttle Gadget 

This is a combination of two 
devices, a time code 
readout and jog^shuttle 
control, which you can use 
to set the in and out point of 
a clip. 

• Enter time code values 
directly into the time 
display in order to set the 
in and/or out point for 
the current clip. Press ( 
on the numeric keypad to 
enter the in point, or ) to 
enter the out point. 

• To step through the clip a 
single frame at a time 
(jog), click repeatedly on 
the arrow in the direction 
you want to go. 

• Shuttle through the clip by 
clicking and dragging to 
the left or right, off of 
either arrow. The farther 
you move off the arrow, 
the faster you'll move 
through the clip. 



Sliders J 

The two sliders represent the start and end points of the 
video clip (in and out). Drag either one to set the location 
of an edit point. Their positions determine how much of the 
clip's full length will be used. 

Here's a shortcut when using the slider controls: 
• To jump to any point in the clip, click on any part of the 
empty slider track. The slider (and video) will jump there. 
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Audio Clip control panel (Fine Tune view) 



The control panel for a video clip can be expanded so that you can access additional controls for editing the audio portion of 
the clip (controls thai are not usually necessary, but sometimes useful). To expand the panel, click on the Fine Tune button at 
the bottom of the normal view panel, shown on the facing page. 

Why have separate audio editing controls? Primarily for the flexibility of creating a split edit, a sequence where you may show 
one video clip with its own audio, then cut to a series of different video clips while continuing to use the audio from the first 
clip. This technique is commonly used on television news programs. 



Crouton Image 

The crouton image is just 
like the Play and Stop 
buttons: click on it to play 
the clip; click it again to 
stop. 



Volume 

The Volume control allows 
you to set the peak volume 
level for the audio in this 
clip. 

Peak volume refers to the 
loudest part of the audio in 
the clip. Set the Volume 
level for as high as you wish 
to hear the loudest sound in 
the clip, and the rest of the 
clip will remain at that level 
or lower. 




Channels 

This pop-up allows you to 
select which channels 
should be used for 
playback: Left, Right, or 
Both (stereo). 



Balance 

Drag the slider to the left or 
right to shift the balance of 
the audio playback toward 
one channel or the other. 

To reset the balance to 
center, click on the center 
button (the triangle gadget 
above the slider) . 



Process button 

If you wish to edit this clip, 
or make a trimmed copy 
of it, or copy the audio 
track to an audio only clip, 
click this button. See the 
Process panel for info. 



-Fade In/Fade Out 

These controls allow you to 
fade the audio up at the 
beginning of the clip (fade 
in) and do™ at the end of 
the clip (fade out). 

Since fades are usually short 
in duration, these time code 
displays show time values in 
seconds and frames. 

The value ranges from 0- 
100%. Note that 100% is 
equal to the maximum level 
set by the Volume control 
(which acts as the master 
volume control). 



Useful Keyboard Shortcuts 

At any time: 

Play clip (from in point to out point) Tab 

Return, Enter Continue 

Esc Cancel 

Expanded view mode on (for all panels) Caps Lock 

Toggle panel Quick Tune/Fine Tune Help 



Numeric Keypad Shortcuts 

Activate In point for numeric 
Activate Out point for numeric entry 
Activate Length gadget for duration entry 
Activate Start Time gadget for entry 

When mimetic entry gadgets are active: 
Copy active time code value to memory 
Paste time code value from memory 
Jump to next time code pair (HH:MM:SS:FF) 



c 
v 

Tab 
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Still Image/Framestore/CG Framestore Page control panel 



The term still image, or simply still, defines a particular type of image. Usually, it's a full screen graphic that remains on 
screen for a period of time. The defining characteristic of a still image is that it is not an animation or a video clip, rather it is a 
single static graphic. It may be a freeze frame of video, a ToasterCG framestore page, an RGB image saved from ToasterPaint 
or LightWave 3D , or a framestore generated by any of the Toaster's video graphics programs. 

When you open the control panel for a still image, you'll find gadgets for displaying iy, entering a comment or description 
about it, and setting the length of time for which it should be displayed in a project sequence. 



Crouton Image/Crouton 
Type/File Name/ 
Description 

These four items show you; 

• the crouton whose 
control panel you have 
opened, 

• the type of crouton it is, 

• the name of the file it 
represents, 

• an optional description 
of the clip. 




irr 



Continue 

Click Continue to accept the 
current settings and close 
this panel. 



Cancel 

Click Cancel to reset the 
current settings to their 
original values (the values 
they displyed when the 
panel was first opened) and 
close the panel. 



-►Length 

This is the same as 
duration, (i.e., for how long 
would you like this image 
displayed?). The value 
shown here determines how 
long the image is on screen. 

You can click inside the box 
and enter a value (the 
numeric keypad shortcut 
for activating numeric entry 
is the /key), or use the 
double-arrow gadget to 
change the value. 



Useful Keyboard Shortcuts 



Numeric Keypad Shortcuts 



At any time: 
Return, Enter 
Esc 

Toggle panel Quick Tune/Fine Tune 



Continue 
Cancel 
Help 



Activate Length gadget for entry 

When numeric entry gadgets are active: 
Copy active time code value to memory 
Paste time code value from memory 
Jump to next time code pair (HH:MM:SS:FF) 



c 
v 

Tab 



Note: 



Sequencer/Switcher If you are interested in extracting a still frame (framestore image) from a Flyer clip, you must do that through ToasterPaint 
(you cannot extract still images from within the Process panel). To do so, see the tutorial on extracting stills. 

Still Image Control Panel 
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CG Key Page control panel 



ToasterCG generates the four kind of pages that are used in television and video production. The key page is commonly used 
for talk shows, spoils events, and the evening news. Typically, it is used to identify someone or something shown on screen, 
usually in the form of some text (and maybe a graphic element) in the lower one-third of the picture. 

The name key page is a literal description of the process used to display the graphic over the picture. Using the page that 
contains the text as a reference, the Toaster electronically cuts a hole in the video signal (a "keyhole") that fits the elements 
on the page, then inserts the graphics themselves. The result is a complete image showing the video along with the text. 



Length 

The value shown here 
determines how long the 
image is on screen, 



Lock To and Start Time 

Keyed graphics start at the 
same moment as the video 
crouton that precedes them 
in the storyboard. 




Crouton Image/Crouton 
Type/File Name/ 
Description 

These four items show you: 

• the crouton whose 
control panel you have 
opened, 

• the type of crouton it is, 

• the name of the file it 
represents, 

• an optional description 
of the clip, 



Lock To allows you to 
choose one of two events 
(the beginning of the prior 
clip, or the adjusted in point 
for the prior clip) where the 
audio clip should begin 
playing. 

Start Time allows you to 
delay the appearance of the 
key for a period of time 
following the Lock To event. 



See the tutorials for tips on 
how to use these two 
controls. 



Since the key page is designed to be displayed over some other video (a video clip, a still frame, etc.) , it does not add time to 
the length of a program. Rather, it is inserted over existing video that has its own duration. 

While the popular use of the key page is for lower one-third text graphics, you can also use it for over-the-shoulder graphics 
(as seen in the nightly news), or as anywhere-else-you-can-think-of graphics to fit your production needs. Remember that you 
can design such pages using a combination of ToasterPaint and ToasterCG for maximum graphic impact. 



Note: 

The key page control panel shown above is the expanded, or Fine Tune view. The Quick Tune view does not display the Fade Sequencer/Switcher 
In or Fade Outvalues, which default to 00:00. 

Key Page Control Panerl 
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CG Scroll Page control panel 



A scroll page is typically used at the end of a production when the credits of the personnel w ho worked on the production 
slowly slide up through the screen. 




Lock To and Start Time 

Keyed graphics start at the 
same moment as the video 
crouton that precedes them 
in the storyboard. 



Lock To allows you to 
choose one of two events 
(the beginning of the prior 
clip, or the adjusted in point 
for the prior clip) where the 
audio clip should begin 
playing. 

Start Time allows you to 
delay the appearance of the 
key for a period of time 
following the Lock To event. 

See the tutorials for tips on 
how to use these two 
controls. 



Hold Duration 

Whether you chose to set a repeat option for the scroll page when you created it in 
' basterCG, you have the option of pausing the page at the end of its scroll using Hold 
Duration. 

When a Hold Duration above 0 frames exists, the page will pause at its end for that length of 
time, then dissolve the remaining graphics off screen. There is no option for selecting the 
speed of the dissolve, or whether the graphics dissolve or cut off screen. 



Examples: 

A Hold Duration ofOO:00:C 
disappear off the top. 



>:00 means "no pause." The page will scroll up the screen and 



A Hold Duration of 00:00:05:00 means "pause for 5 seconds." The page will scroll through 
to the bottom, pause for 5 seconds, then dissolve off. 



Questions About Scroll Pages 



How Do I Set the Speed of the Scroll Page? 

From within ToasterCG you can select one of five scroll speeds. This speed setting will be used when sequencing. 



CG Crawl Page control panel 

A crawl page is typically used as a sort of bulletin or announcement. The idea is thai a message slowly crawls across the 
screen informing the viewer of an event or change in programming without interrupting the program itself. 




Lock To and Start Time 

Keyed graphics start at the same moment as the video crouton that precedes them in the 
storyboard. 



Lock To allows you to choose one of two events (the beginning of the prior clip, or the 
adjusted in point for the prior clip) where the audio clip should begin playing. 

Start Time allows you to delay the appearance of the key for a period of time following the 
Lock To event. 



See the tutorials for tips on how to use these two controls. 



Questions About Crawl Pages 

How Do I Set the Speed of the Crawl Page? 

From within ToasterCG you can select one of four crawl speeds. This speed setting will be used when sequencing. 
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Control Panel for the Smooth Fade Crouton 



The defining characteristic of a special effect is something that the Switcher performs on the current video source. Examples 
of special effects include the dissolve (smooth fade), a flying trajectory, a ChromaFX color filter, and the Old Film effect. 

Note that not ail special effects are transitions — they do not necessarily have to switch video sources when they occur. 
Sometimes they simply add pizzazz to the video. This is a good reason to view and review segments of your video program as 
you create it, so that each element is exactly as you want it. 




When you select Variable, you enable the 
Length gadget to the right, which allows 
you to set the speed of the dissolve 
manually. 



Speed 

This gadget lets you select the desired 
speed of the smooth fade effect. 



Length 

This gadget displays- the length of time (in 
seconds and frames) for the Slow, Medium, 
and Fast speeds. Also, for these speeds, it 
cannot be adjusted. 



For the Variable speed, this gadget can be 
adjusted to set the dissolve rate to any length 
(up to 30 seconds). 



Control Panel for Animated and Matte Effects Croutons 



Some of the Toaster's animated effects use matte colors created by the Toaster's background color generator. 

The effect shown below, for example, shows the black silhouette of a toddler walking across the screen. You can change the 
color to any of the background colors using the pop-up menu found in the control panel. Matte colors include Black, White, 
Red, Green, Blue, Yellow, Magenta, Cyan, and Snow. 




*~ Length 

This display shows the 
length of time (in seconds 
and frames) for the selected 
speed setting. 



Speed Effect Color 

This gadget lets you select the desired This pop-up lets you select the desired 

speed of the smooth fade effect. For some matte color for this effect, 
effects, as in the one shown, there may be 
only a few speeds available. 
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Control Panel for ChromaFX Croutons 



ChromaFX are color filters that you can use to enhance video clips in a variety of ways (with effects such as negative video, 
sepia tone, line art, and more) . By placing a ChromaFX crouton immediately after a video clip on the project sequence 
storyboard, then setting an appropriate Start Time and Length, you can recolor video clips. 




odes y 

Chroma means that the 
mcoming video will have 
this color effect added to its 
original colors. 

Chroma Strip means that 
the incoming video will be 
treated as a black-and-white 
signal, to which this color 
effect will be added. 



t 

Filter and Effect Position 

The unlabeled pop-up 
beside Effect Position 
selects between the two 
filter modes: Filter (a full 
screen effect) and 
Transition (a moving 
effect). 

Effect Position emulates the 
T-bar found on the 
ChromaFX panel. It allows 
you to position a Filter 
effect. 



i 

t 

ngth 

The value entered here 
determines how long the 
effect occurs. 



Cycles and Speed 

If this effect is set to 
Transition mode, the Cycle 
Type and Speed gadgets are 
active. 

Cycle dtermines the type of 
effect movement. Speed 
selects its speed. 

See the ChromaFX manual 
for details on how these 
work. 



► Lock To and Start Time 

Keyed graphics start at the 
same moment as the video 
crouton that precedes them 
in the storyboard. 

Lock To allows you to 
choose one of two events 
(the beginning of the prior 
clip, or the adjusted in point 
for the prior clip) where the 
audio clip should begin 
playing. 

Start Time allows you to 
delay the appearance of the 
key for a period of time 
following the Lock To event, 

See the tutorials for tips on 
how to use these two 
controls. 



Control Panel for Control Croutons 



All of the croutons found in the Control directory (a drawer found inside the Effects directory) are croutons that control the 

• Toaster Switcher in seom form. These include, but may not be limited to: 
• The BKG effects, which display a solid color for a period of time 

• The Live effects, which display one of the Toaster's input sources for a period of time 

• Frame Buffer effects, which display one of the Toaster's framebuffers for a period of time 

You can use these effects for special sequences, live productions, or standalone kiosk- type applications where such source 
selection is convenient. 

The control panel for each type of control crouton looks the same, and is pictured below. 




+~ Length 

Tliis display shows the length of time that this video source 
wall be shown. 

For a BKG crouton, it indicates how long you'll view the 
selected color. 



For a Live Video crouton, it indicates how long you'll see 
this input. 

For a Frame Buffer crouton, it indicates how long you'll 
see the contents of the buffer displayed. 
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Control Panel for Overlay Effects Croutons 



Certain types of Toaster Switcher effects display either a single still frame or a repeating graphic-in-motion that is overlaid atop 
the current video source. These can be found in the Overlays directory within the Effects drawer. Examples of this kind of 
effect include falling snow, flashing marquee lights, and the old film effect. 

The control panel for each type of overlay crouton looks the same, and is pictured below. 

Note: 

These effects, in previous Toaster releases, were "manually controlled" in that the operator had to click the right mouse 
button when he wanted the effect to end. At the time of this manual, this remains the case. There are no controls on the panel 
of these effects for setting a length of time during which they should run, and then switch themselves off. 




Speed J Effect Color pop-up 

(Not all effects will have this control) . This display shows the length of time that this video source 

Use this gadget to select the speed for the will be shown, 
overlays with motion. 
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The Video Toaster Switcher 



You can access character generator pages created by ToasterCG, overlaying them on top of the video being processed by the 
Switcher. You can freeze a frame of the incoming video and save it on the system, allowing you to load it into the graphics 
applications within the Toaster to use in your own video productions. You can load and display ToasterPaint or Lightwave 3D 
frames, and if you're running on an Amiga 4000, you can even play back 256,000-color Lightwave animations in real time. 




The Project/Switcher screen. FOr live production, you can "load up" a project containing nothing but effects, framestores, 
character generator pages, and more, so that everything you need is within reach from this one screen. 



How the Project/Switcher Window Works 



You may find yourself confused by what seems to be a 
change in the way things work when the Project/Switcher 
view is on screen. Suddenly, selecting a crouton from the 
window causes something to happen. 

For example, in any other editor view when you select a 
framestore crouton, it highlights (and nothing else happens). 
But when you are at the Project/Switcher view, it highlights 
and automatically loads into one of the framebuffers on the 
preview bus. 

This change in the way the system responds to your actions 
may be disoncerting at first. Here's why it happens. 



Sequencer/Switcher 



The Toaster Switcher as always been geared toward five 
video production. A five production situation can best be 
described as "controlled chaos," where any number of 
things can always go wrong. The crew works hard to do a 
perfect job, and strives equally hard to correct any sudden 
mistake or error that occurs. Being able to act and react 
quickly is important. 

Therefore, to support the ability to work and react quickly, 
the Switcher now "auto-loads" graphics the moment that you 
select them on screen. This includes framestores, CG 
overlays, CG scrolls, and CG crawls, In earlier system 
software you had to select a graphic, load it, then take it to 
air. No longer. Now you can select an item and take it to air 
as soon as it has loads automatically. 
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Understanding Switcher Terminology 

Effect 

An effect is a special effect or transition from one video 
source to another. In the Toaster Switcher, the effects are 
buttons that display images Ln the form of the effect they will 
have on the video image. The effects are laid out in nine 
grids, called effects banks. 

Bus 

The term bus comes from television. In the Toaster, a bus is 
a row of buttons. Each button represents a video source. 
Each bus performs a different function; one selects the 
master video output for the Toaster, another selects the 
next-in-line source (necessary for transitions, which go 
from one source to the other), and a third chooses a source 
for inserting text (keying). 

Key 

Key is a television term for a special effect where a \ideo 
switcher cuts a hole in one video source and replaces it with 
the video from a second source. The Toaster performs 
luminance keying, where the hole is defined by the 
brightness levels of the original video source used. You can 
adjust the intensity of this cutoff by setting the clip level. 

T-bar 

Another term borrowed from the television industry. The T- 
bar is a lever, allowing the operator to control the duration 
of an effect.. With it, you can move effects slowly, stop them 
at any time, or even reverse them in mid-stream. 



How to Select and Display Video Sources 

The Main, Preview, and Superimpose Busses 

The lower portion of the Switcher screen is dominated by 
the two main busses and a single effects bus, Main, Preview, 
and Superimpose, which route the video inputs a variety of 
routes on the way to the Toaster's output. 

• Main is used to select the Toaster's current video 
output. This is the output that you want connected to 
your recording VCR. 

• Preview is used to select the video source that is next- 
in-line, ready to go to the main output. 

• Superimpose is used for special effects such as keying 
one source over another, and for displaying ToasterCG 
pages. It is located on the lower right. 

Each bus contains seven buttons: Input 1, Input 2, Input 3, 
Input 4, DV1, DV2, and BKG. Inputs 1-4 may be video 
cameras, laser disk players, playback VTRs, or any 
combination of these as long as these sources are time-base 
correct and synchronous. 



(If you are not familiar with these terms, contact NewTek or 
your Video Toaster dealer.) DV1 and DV2 are 24-bit 
framebuffers, each of which can hold a single digital still 
video image. Together they can capture video freeze frames 
as well. BKG functions as both a solid color background 
source (you can select this color from the Setup screen) 
and the buffer where Lightwave 3D, 256,000-coior, real- 
time animations are accessed. 

The Main Bus 

(keyboard shortcuts: Fl, F2, F3, F4, F5, F6, F7) 

The Main bus is the heart of the switcher. The source 
selected here will be the Main output to the recording VCR. 
The Preview and Overlay work with the Main bus to provide 
transitions and special effects. To put any source on the 
Main output, click on that button on the Main bus or press 
its corresponding key on the keyboard. 

The Preview Bus 

(keyboard shortcuts: 1, 2, 3, 4, 5, 6, 7) 

The Preview bus allows you to look at any of the seven video 
sources without affecting the program output source. 
Compose camera shots "offline" without affecting the main 
output, pre-load Framestore images, and select the next 
channel to go to program. To view any source on the 
preview output, click on that button on the Preview bus or 
press its corresponding key on the keyboard. To send the 
Preview image to the Program output, you must either by 
selecting and triggering an effect or by clicking the Take 
button. 

The Superimpose Bus 

(keyboard shortcuts: q, w, e, r, t, y, u) 

With the Superimpose Bus you can merge two different 
images (live or frozen) on the Main output through a 
process called luminance keying. The Toaster creates an 
electronic hole in the Main signal, then fills the hole with the 
Superimpose signal. With it, you can superimpose live 
action over another video signal such as the weatherman 
over a meteorological map. 'Hie Superimpose Bus is 
automatically used by the Toaster for certain transitions and 
digital effects. When you use Key, Scroll, or Crawl Page from 
ToasterCG, they load into the Superimpose bus. 



Selecting and Triggering Effects 

Where Effects are Located 

Dominating the top half of the Project/Switcher screen is the 
project window. This window is a repository for effects, 
graphics, animations, even video and audio clips if you have 
a Flyer. 

Each of these kinds of items is represented by a crouton, a 
tiny tile shape that you can drag into the window from a files 
window (the Project/Files display is discussed on page 4). 
Croutons arrange themselves in a grid, one beside another, 
one row above the next, filling the window. The slider on the 
left side of the window allows you to scroll the view up and 
down in order to access other croutons. 



Stop an effect at any point by releasing the mouse button 
while partway along the transition. Depending on the 
selected effect the resulting image will be some 
combination of the Main and Preview signals. Note that 
small flashing triangle to the right of the T-bar, indicating 
that you are in mid-transition. 

To control the T-bar manually 

Left Mouse button: Position the pointer anywhere over the 
T-bar with the mouse. Click and drag downward, pulling 
the mouse toward you. 

Right Mouse button: While the pointer is positioned 
anywhere on the switcher control panel, click the right 
mouse button and drag downward. This is a shortcut to 
the left mouse button method. 



There are several ways to select items from the Project 
window. Different croutons perform different actions when 
selected. You may want to spend some time practicing these 
steps so that you are familiar with the Switcher's responses 
are to your actions. 

To select an effect 

Mouse: Click on it once. 

Keyboard: Use the arrow keys to move the selection 
brackets to the crouton you want. Press Enter on the 
numeric keypad. 

To run a selected effect 

Mouse: Double-click on it. 
Keyboard: Press the Spacebar. 

To run an unselected effect 

Mouse: Double-click on it. This runs the effect as quickly as 
it can be loaded. 

The T-bar 

The T-bar provides manual control over the effect used to 
transition between the current video source and the preview 
video source. 

By dragging the T-bar can you pause an effect at any point 
that you choose or cause the transition to run very slowly or 
very quickly depending on how long you take to move the T- 
bar through its range. 

Drag the T-bar down to start a transition from the Main 
source to the Preview source. Before you reach the end of 
the T-bar's range, drag it back up to reverse the transition. 
(This may not always work, as some effects do not function 
in both directions when using the T-bar.) 

Release the mouse button while the T-bar is at the very 
bottom of its track and it will reset itself to the top.You have 
just brought the previouw source to the main bus using a 
special effect as the transition. Now you may select another 
preview source and transition in preparation for your next 
action. 



Take (keyboard shortcut Return) 

The Take button performs a transition known as the cut. 
Take instantaneously switches the preview source to the 
main output. (Another way of performing a take is to select 
the new source directly from the main bus.) 

Auto (keyboard shortcut Spacebar) 

The Auto button provides smooth automatic control over 
transitions. Click Auto to perform the transition at a steady 
speed. The T-bar will slide downward in time with the 
transition. Auto provides for smoother- loo king effects than 
manual operation of the T-bar. To select a different speed 
for Auto transitions, use the S, M, or F buttons. 

Special note about Auto and the effects 

Auto is also useful when you have a partially completed 
transition on screen and wish to complete the effect 
smoothly. To complete the effect in its "forward" direction, 
select Auto. To reverse the incomplete effect back off screen 
in its "backward" direction, hold Shift and press Spacebar. 
S, M, F keyboard shortcut comma [,], 

period [.], forward slash [/] 
The Effects Speed buttons select the Auto speed for 
transitions: slow, medium, and fast. These buttons do not 
represent a fixed rate of speed; rather, they are relative to 
one another for different effects. 

Note: 

Each effect has its own preset speed. Customize the speed 
settings to those you want to use by opening the control 
panel for any effect and setting the speed you prefer. 

Incomplete Effect Indicator 

This small triangular-shaped indicator appears whenever 
the T-bar is not at its starting position. This means that the 
T-bar has been engaged, and an effect is somewhere in mid- 
transition. 



The freeze/Live button: 
Capturing Video Still Frames 

The Framestore panel contains a set of eight buttons for 
manipulating still images: 

• The Freeze/Live buttons indicate the state of the 
framebuffers themselves (showing Freeze when they 
contain a soil frame, showing Live when they are 
employed as the live digital source for special effects). 

• The 1, 2, 3, 4 buttons are "instant grab" buttons, 
grabbing the matching input at the moment you click the 
button. 

• The Stabilize button is actually a pop-up with two options 
for stabilizing jittery framegrabs. 

• The Save button allows you to save the image currently 
shown on the main bus as a framestore image on your 
hard disk. 

The process of capturing a still frame of video has been 
greatly simplified in System 4.0. For details, see the tutorial 
entitled "How to Capture Freeze Frames." 

About the Freeze/live buttons 

keyboard shortcuts: f (to freeze the video) 

1 (to return to live video) 
Alt + f (frame image stabilization) 
Alt + d (field image stabilization) 

The Freeze and Live buttons are essentially one large toggle 
button indicating the current state of the framebuffers. The 
framebuffers themselves are always in one state or another 
(frozen or live), either holding a frozen image or passing 
live video. 

Even if you have a Flyer, you should use the Switcher to 
capture still frames, (It's much quicker to capture a still 
frame and save it as a framestore image from the Swithcer 
than it is to capture it as a video clip, go to ToasterPaint, and 
then extract the still frame that you want.) 

You can use either the Freeze button or the Instant Freeze 
input buttons (1-4) to freeze frames of incoming video. 

The Freeze button functions differently depending on how 
you set up the Main and Preview busses, so you should 
experiment with the steps listed below to get a full 
understanding of its operation. 

• When the Freeze button is selected, it indicates that there 
is a freeze frame in either DV1 or DV2, or both. This frame 
may be either frozen video or a video graphic image loaded 
from the Framestore (the directory where the Toaster stores 
freeze frames). 

• When the Freeze button is not selected, the framebuffers 
are available for use. The framebuffers themselves serve two 
purposes — to hold still images, or to engage the digital 
channel. See the "Using the Framebuffers" for further 
information. 



Loading and Displaying CG Pages Manually 

If you are using the Toaster as a live Switcher, it's important 
that you be able to display CG pages manually, since you are 
not using the sequencer during live work. In order to do 
this, these pages must have been previously created and 
placed in a project. With that project loaded, you can go to 
the Project/Switcher display view and access those pages at 
will. 

Keep in mind that having the Switcher screen visible causes 
single-clicks to act differently. In the other editor views, a 
single-click simply selects a crouton. But when the Switcher 
view is active, a single-click automatically loads the selected 
item. Double-clicking on a CG page will cause it to load and 
display (as quickly as it can be loaded) . However, single- 
diking causes the following reponses: 

• A special effect loads into memory on the first click, so 
that the moment you press the Spacebar (or click Auto) it 
can occur immediately. 

• A framestore (or still image) loads to either DV1 or DV2 
on the first click, which then gets selected on the preview 
row. Since the framestore image is a still frame of video, you 
can treat it like any video source. Therefore, you may take it, 
dissolve it, or use any special effect to bring it to the main 
output. 

• CG scroll or crawl pages do not pre-load when selected, 
since they can be created and displayed immediately. In this 
case, a single-click simply selects the crouton, nothing 
more. Only the double-click causes an action; it displays the 
page. Interrupt the playback of a scroll or crawl with a click 
of the right mouse button. (Note: If you manually play back 
a Flyer clip during a live production, and you roll a scroll or 
crawl page over it, you can use the right mouse button to 
interrupt the graphic without halting the playback of the 
video clip. You must use the Stop button to halt the video 
clip.) 

• A CG key page loads into either DV1 or DV2 on the 
superimpose bus on the first click. The buffer on that bus 
does not get selected, so you will not have any indication that 
it is ready to display. Use the Spacebar or the Auto button to 
display it next. Use Return or the Take button to switcher to 
the selected preview source and place the key over it. 

To remove the Key page from display, you have three 
choices, depending on how you want the keyed graphic 
to leave the screen: 

• To take the key off the main output, select any other 
source on the Superimpose bus except the buffer that 
is highlighted (it contains the key graphic). 

• To dissolve it off the main source, select Auto. 

• To switch the preview source to main, and remove 
the key in the process, select Take. 



Loading and Displaying Lightwave 3D Animations The dip level control works in the following ways 



The ability to record and play back Lightwave 3D 
animations as Amiga-format HAjM8 animations began with 
System 3-0 software. At the time this manual was written, it 
was not known whether this feature would be implemented, 
or how the user would operate it. See the addendum for 
information. 



Superimposing Graphics over Video 

Luminance keying is a video term that refers to the 
processing of two video sources so that parts of one will 
appear on top of the other. Keying refers to the process of 
cutting out some portion of the foreground video source, 
while luminance refers to the criterion for detennining what 
gets cut — brightness. Mat's left is a foreground video 
image with a hole, and a background video image showing 
through the hole. Therefore, luminance keying means 
"cutting a hole in one image (based on how bright parts of 
it are) and replacing the hole with another video signal." 
Another word for it is superimposition. 

When does the Toaster use superimposition? Internally, 
where you never see it, the Toaster uses the Superimpose 
bus when it performs many Switcher effects. On the 
Switcher, where you will see it, the Toaster uses the 
Superimpose bus whenever you display CG key, scroll, and 
crawl pages. In fact, one of the ways you can display these 
pages is by selecting a source from the Superimpose bus. 
These pages superimpose their graphics over the underlying 
video signal. 

Generally, superimposing requires that you "try out" the 
imagery that you wish to superimpose ahead of time, so that 
you know where the correct brightness cutoff point is when 
you go to key the image. This cutoff is called the clip level, 
and you can control 257 levels of clipping with the clip 
control on the Superimpose bus. 

Since luminance keying uses brightness to determine the 
"hole," changing levels in the brightness of the video source 
can alter the shape of the keyhole in an unwanted fashion. 
Exercise careful lighting when using the luminance keyer to 
niinirnize this. Also, for more exacting control over the 
keyhole, see the section entitled "Special" Effects Icons for 
information on using the Art Card effect. 

Adjusting the Clip Level (up and down arrow) 

The luminance value (called clip level) determines how 
much brightness is keyed by the keyer. Adjust this value by 
dragging the mouse over the numeric clip level readout. The 
numbers in the box will change as you raise or lower the 

clip level. 
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Keying White [ 

000: Nothing but the Overlay image 

(o turns keying off) 
001-256: A combination of the Overlay and Main images 
257: Nothing but the Main image 

Setting the clip level to 1 keys out the very lightest parts of 
the Overlay image. As the number gets larger, darker and 
darker portions of the Overlay image are keyed out. 

Keying Black ] 

000: Nothing but the Overlay image 

(o turns keying off) 
001-256: A combination of the Overlay and Main 

images 

257: Nothing but the Main image 

Note that there are two forms of Toaster Keying. If you key 
an analog input over a digital or analog source, the key will 
be very sharp and clean. If you key a digital source over a 
digital or analog source, the key may have a slight edge on 
the right side of the keypad image. This is the nature of the 
Toaster's keyer. 

Notes and tips about luminance key effects 

Certain digital effects work with the luminance keyer to "fly" 
images (or text) on and offscreen. Flying the key offscreen 
leaves the keyer active, with no overlay source selected, but 
with the key source on the Preview bus ready to fly back 
onscreen. Select and work with various effects to learn how 
to work with the keyer. For example, consider a digital 
trajectory effect that flies the screen away. With the 
luminance keyer active and cutting out the black 
background, this same effect can fly a screen full of text over 
the main video source. 
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About Digital Effects, the Digital Channel 
and Digital Effects Editing 

When passing normal video from Inputs 1-4, the Toaster is 
passing an analog signal, i.e., the signal that you provide to 
the Toaster comes back out unprocessed and unchanged. At 
times the Toaster needs to convert that slngal to a digital one 
in order to carry out special effects. You can tell when a 
signal has been converted to its digital counterpart — you 
will see an analog input highlighted on one of the busses, 
plus both DV1 and DV2 highlighted on the same bus (so that 
it appears there are three buttons pressed on the same 
row). 

Typically, you'll notice this when you look at the Switcher 
screen after engaging a digital effect. The Toaster will have 
automatically engaged the digital channel to carry out the 
effect. 

However, depending on the sources you have selected for 
Main and Preview, there may be times when the Toaster 
cannot use the framebuffers to perform out a digital effect. 
In these instances, the Toaster will perform a wipe that most 
closely resembles the selected digital effect. 

It's important that you understand these two things about 
the digital channel: that you can activate and deactivate it 
manually (which is desirable for setting up certain effects to 
avoid jump edits) , and that you only need to do so for a few 
effects in particular. 

The Toaster cannot know what you intend when you are 
editing, therefore when you wish to engage a digital effect, 
you should set up the busses properly beforehand. When it 
comes to digital effects, (those which manipulate the 
position or size of the screen,) there are really only two 
kinds — those which bring the preview source over the main 
source (a digital-on effect) , and those which remove the 
main source to reveal the preview source (a digital-off 
effect) . We refer to them this way because it explains which 
source, main or preview, needs to be digital before the effect 
is triggered to avoid a stutter edit. By activating the digital 
source on the appropriate bus first, the correct source is 
already digital, therefore there will be no jump in the video. 

This is only important in two situations — when the Main 
source is digital and you wish to use a digital-on effect, and 
when the Main source is not digital and you wish to use a 
digital-off effect. In both instances, the main video will 
undergo a 1/1 5th of a second switch (either going digital or 
going analog) just at the moment you trigger the effect. This 
can be noticeable. By setting up the bus to be digital or not 
before triggering the effect, you'll avoid the jump and 
perform a perfect transition. When the jump is visible, it 
seems that sometimes the video appears to "stutter" at the 
moment the effect is activated. A normal digital delay (1/15 
of a second) is what causes the appearance of the forward 
or backward time jump, 



Here's an example of a digital effect on a non-digital source, 
We'll use a transition to and from the same source, in case 
you do not have two separate video sources to work with. 
Afterward, we'll demonstrate the solution: 
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Make sure the Freeze button is not highlighted. 
Have a moving video source on Input 1. A busy 
street or sports footage will do. 

Select Input 1 on both the Preview bus and the 
Main bus. 

Select one of the Cube or Sphere warp effects. 



Press the Auto button. 



You should see a momentary jitter at the moment you 
trigger the Auto button. Here's how to set up the Switcher to 
avoid this jump: 
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Select Input 1 on the Main bus. 



Select Input 1 on the Preview bus. 



Select one of the Cube or Sphere warp effects. 



If the Freeze button is highlighted, click it to free 
it. 

On the Main bus, click on DV1 or DV2. 



You have just routed the Main source through the Toaster's 
digital channel The Main output is now a digital signal. 

^ Press the Auto button to see the effect. 

Watch the transition closely. The stutter will not be apparent 
this time. Note that you can only have one digital source 
active on any of the buses at any one time - If digital 4 is 
selected on Preview, for example, then Main or Overlay 
cannot contain another digital source. 

On the next page, along with the keyboard shortcuts for the 
Switcher, you'll find some general guidelines about the 
framebuffers and their operation with regard to digital-on 
and digitial-off effects. 
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Digital-Oil Effects 

(Preview source replaces Main source) 

Analog over analog OK, 

Analog over live digital video Jump cut results. 

Analog over frozen digital video Altered effect results in wipe. 

live digital video over analog OK. 

Frozen digital video over analog OK. 

Frozen digital video over frozen digital video OK, 



Dfgital-Off Effects 

(Main source replaces Preview source) 

Analog over analog 

Analog over live digital video 

Analog over frozen digital video 

Live digital video over analog 

Frozen digital video over analog 

Frozen digital video over frozen digital video 



Jump cut results. Uses live digital video over analog. 

Jump cut results. Uses live digital video over analog. 

Altered effect results in wipe. 

OK. 

OK. 

OK. 



Keyboard Commands 


Arrow keys 


Navigate among croutons 






Enter 


Select current crouton 


Fl 


Input 1 on the Main Bus. 


Return 


Take 


F2 


Input 2 on the Main Bus. 


Spacebar 


Auto 


F3 


Input 3 on the Main Bus. 


(comma) 


S (Slow) 


F4 


Input 4 on the Main Bus. 


(period) 


M (Medium) 


F5 


DV1 on the Main Bus. 


(fwd slash) 


F (Fast) 


F6 


DV2 on the Main Bus. 






F7 


BKG on the Main Bus. 


0 


Luminance keyer off 






[ 


Key on black 


1 


Input 1 on the Preview Bus. 


] 


Key on white 


2 


Input 2 on the Preview Bus. 






3 


Input 3 on the Preview Bus. 


f 


Freeze (turn on frozen video) 


4 


Input 4 on the Preview Bus. 


1 


Live (turn on live video) 


5 


DV1 on the Preview Bus. 


Alt+d 


Field Motion Removal 


6 


DV2 on the Preview Bus. 


Alt+f 


Frame Motion Removal 


7 


BKG on the Preview Bus. 


Help 


Display help & toggle 2/3 monitor setup 


q 


Input 1 on the Superimpose bus. 


Leftvl + m 


Jump to Amiga operating system 


w 


. Input 2 on the Superimpose bus. 




(Workbench); the same key 


e 


Input 3 on the Superimpose bus. 




combination will return to the Toaster 


r 


Input 4 on the Superimpose bus. 




Switcher. 


t 


DV1 on the Superimpose bus. 






y 


DV2 on the Superimpose bus. 


Ctrl+L Alt+FlO Exit Video Toaster (immediately) 


u 


BKG on the Superimpose bus. 






Esc 


Jump back to previous view 


Numeric K 


eypad Commands 


Tab 


Play project sequence from beginning 


The numeric keypad allows you to select croutons in the 


Del 


Stop project sequence playback 


current project window by row and column numbers. As 




(left single quote) Open New Clip panel 


you press the number keys, you'll see the current crouton 






number (shown in the upper left hand corner of the screen^ 


F8 


Cycle Views: Project 


change to reflect this. 



Project/Files 

Files/Files For example, to select the 5th crouton on row 235, press 

Project/Switcher the following numeric keys: 2, 3, 5, the numeric period key, 

F9 Controls (project window) then 5. The period key acts as a separator betwen the rwo 

Sequencer/Switcher Info (files window) and column numbers, since you will have any number of 

F10 Setup Panel rows, while there are always just 8 columns across, (The 

period is optional, but a useful way to separate the two. 
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Animated Matte Effects control panel 


25 


Project/Files view 


3,4 


Animation playback, LW3D 


34 


Project/Project view 


3,7 


Audio Clip control panel (Fine Tune) 


19 


Project/Switcher view 


2 


Audio Clip control panel (Quick Tune) 


18 


Record Raw Footage 


14 


Auto button 


32 


Running an effect 


32 


Button bar 


8 


Save button 


8 


CG Crawl page control panel 


23 


Scroll Page control panel 


22 


CG Framestore page control panel 


20 


Select All button 


8 


CG Key page control panel 


21 


Selecting an effect 


32 


CG pages and Switcher 


33 


Smooth Fade control panel 


24 


CG Scrol Page control panel 


22 


Still Image control panel 


20 


ChromaFX crouton control panel 


26 


Stop button 


8 


Control Crouton control panel 


27 


Superimpose bus 


31 


Control Panel reference 


13 


Superimposing Graphics 


34 


Controls button 


8 


Switcher terminoJogy 
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Color Video Processor 



A sophisticated color processor, ChromaFX empowers you with complete control over video images. Change brightness, 
contrast, saturation, and mpre. Alter live video with sepia tone, line art, solarization, and negative video effects. Use any 
number of color effects in a video project for flying color effects, organic cycling transitions, and dissolve effects. 
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How ChromaFX Works - 
Luminance Mapping 

All ChromaFX effects have one thing in common: they 
apply new colors to the incoming video image based on 
brightness levels. This process, called luminance 
mapping, is the fundamental concept upon which 
ChromaFX is built. 



A composite color video signal contains two important 
parts: the luminance signal, which contains all 
brightness information within the picture, and the 
chrominance signal, which contains all color 
information within the picture. 

The luminance portion of the signal is what you would 
see on a black-and-white video monitor, or on a color 
TV with the color turned all the way down. ChromaFX 
divides this luminance information into 96 levels and lets 
you modify the color on any level. You have the choice of 
leaving the chrominance portion of the video signal in 
place or removing it before you apply the effect. 

Here's a simple example. Suppose you had a camera 
aimed at a card with three bars across it: black, gray, 
and white. There are three different luminance levels for 
this card. Using the editing tools within ChromaFX, you 
create a luminance map where the brightest part of the 
image is left normal, the mid-brights are colored red, 
and the darkest parts are colored blue. Applied to the 
video image, this filter would turn black to blue, gray to 
red, and leave white alone. The resulting picture would 
be red, white, and blue, instead of gray, white, and 
black. 



The following diagram shows where the different parts of 
a particular picture will fall on the ChromaFX Color 
Strip. The Editor is "read" from left to right, with the 
darkest values falling on the left and brightest values 
falling on the right. 

• The brightest parts of this image are the sun and 
certain portions of the sunset. Therefore, the portion 
of the Color Strip that will affect these bright areas is 
the far right end (that represents the brightest parts 
of the scene). Colors mapped into this portion of the 
strip would affect the sun and sunset regions of the 
picture. 

• The darkest parts of the image are the shadow areas. 
Therefore, the portion of the Color Strip that will 
affect shadow areas is the far left end (that represents 
the darkest parts of the scene) . Colors mapped into 
this portion of the strip would affect the dark and 
shadowy parts of the picture. 

• All other brightness values fall between the brightest 
and the darkest values. Depending where you insert 
color(s), they will be mapped into their 
corresponding zones of brightness. 

To change a particular part of the picture, you must 
change the corresponding part of the Color Strip. If you 
want to make the sun green and not affect the rest of the 
picture, then you must put green on the far right end of 
the map and leave the rest of the map unaffected. 
Similarly, if you wanted to make the darker parts of the 
picture brighter, you could replace the left end of the 
map with a dark gray instead of black. 



The darker portions of any image are color mapped with the colors that you insert into the left side of the Color Strip. 
The lighter portions are mapped using colors from the right end of the Color Strip. 
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ChromaFX Terminology 



Effects Selection 

The Effects Selection control panel lets you select 
different effects to render and apply to the video signal. 
You can also name, rename, and save effects croutons. 

Color Strip 

The Color Strip is the long, thin horizontal bar that 
stretches across the Color Strip control panel. Here, you 
edit color spreads from left to right, which creates a 
palette. Edit the top and bottom palettes, then select a 
type of blend between the two lines, and you create full- 
screen filters that can be applied to the video signal. 

Color Table 

The Color Table control panel is used to create a blend 
between the top and bottom hues of the screen. Modify 
the top and bottom lines using the Color Strip (above), 
then use the Color Table to create a smoothly blended 
filter between the two fines. This filter is then applied to 
the video signal. 



Luminance, Brightness 

These terms refer to the black-and-white portion of the 
video signal. On your television, if you turn the color all 
the way down, you are looking at the luminance portion 
of the signal. 

Chrominance, Chroma 

These terms refer to the color portion of the video 
signal. 



Toaster Terminology 



Click 

Click means to press and then quickly release the left 
mouse button. Buttons and icons may change shape or 
color when clicked on in this manner. The word select 
may also be used for click (as in, "select the Load Frame 
button," which means for you to click it). 

Double-click 

Double-click means to press then quickly release the left 
mouse button twice. In the Video Toaster, you double- 
click some buttons to activate their functions (as in, 
double-click the Load Frame button to load a still 
frame). 

Shift-click 

Shift-click means to hold the Shift key on the keyboard, 
then quickly press and release the left mouse button. 



Drag (also Dragging) 

Dragging is holding down the left mouse button and 
moving the mouse. 

Return and Enter 

These two keys are used for two distinct functions in the 
Video Toaster. Be aware that they will not perform the 
same actions. Generally, you use Return after typing text in 
order to restore the mouse pointer, while you use e to 
activate a function (as in, saving a frame) . 

Select 

A single click on an on-screen button. This will highlight 
it, thus selecting it. 
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Getting Around the Screen 



Chroma X 

The ChromaFX screen consists of three main controi panels and several smaller multi-button panels. 



Effects Selection 

Use this panel to load, 
name, rename, and save 
effects (as part of the built- 
in 100 effects, or as 
standalone croutons). 



The Color Strip Control The Filter Control Panel The Chroma Control 



Use this panel to edit either 
the top or bottom line of 
the Color Table. 



Use these buttons to select 
the manner in which the 
ChromaFX effect is applied 
to the video signal. 



Panel 

Use these buttons to select 
between leaving or 
removing the color from 
the original video signal. 
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The Color Table 
Control Panel 

Use the Color Table to 
create blends from the top 
line to the bottom line. 



The T-Bar 

Use this button to (a) 
render an effect to a frame 
buffer, and (b) apply a 
rendered effect to the 
video signal. 



The ClapBoard 

se this button to 
render an effect to a 
frame buffer. 

Video Source Buttons 

Use these buttons to see 
how the rendered effect 
looks on any of the four 
video sources. 



The Color Cycling 
Control Panel 

Use these buttons to select 
the type of color cycling to 
apply to the video signal. 



Reference Section 



Entering and Exiting ChromaFX 

To enter ChromaFX; Use the Programs pop-up menu from an editor screen and select ChromaFX. 
To exit ChromaFX: select the Exit button in the upper right hand corner. 

To quit ChromaFX: go to the editor screen, hold the Shift key, and select ChromaFX from the Programs pop-up menu. 




Selecting, Loading and Saving Effects 

This portion of the ChromaFX screen allows you to select ChromaFX filters for loading, editing, and saving. To maintain 
compatibility with earlier versions of ChromaFX, ChromaFX has two ways of loading and saving effects. To load and edit 
one of the 100 built-in effects, use the numeric selector (below, left). The current effect's settings will appear on screen. 
To save any changes made to that effect, simply exit ChromaFX and the current numbered filter will be updated with your 
modifications (if any). These procedures are consistent with the methods used in earlier versions of the software. 

With System 4.0, you can now save any effect by itself as a drag-and-drop crouton (you are no longer limited to the four 
preset effects). This means that you can save any number of ChromaFX for use in editing. Also, you can load and modify 
these croutons any time you wish, since each crouton contains all the information it needs to be edited. 

For clarity and organization, we recommend that you load and save croutons individually for all your color processing 
effects. 



Selecting a built-in ChromaFX Filter 

This display shows you the number and name of one of 
the built-in 100 filter effects. To select a filter, either 
click and drag the pointer over the numeric portion of 
the window, or enter the two-digit number of the effect 
you want from the numeric keypad. The effect is 
automatically loaded into ChromaFX for editing. 

Renaming a ChromaFX Filter 

To change name of an effect, click inside the text portion 
of this window, then use the Delete or Backspace keys to 
erase the old name. Type in the new name and press 
return. Names are limited to 12 characters, 

RESTORE ORIGINAL ) 

Restore Original 

This button will restore the original ChromaFX effect 
settings to the current effect whose name is shown 
above. This is a fail-safe option that allows you to restore 
the original ChromaFX effect in case you have modified it 
unexpectedly and you wish to return to its original state. 



Selecting a ChromaFX crouton filter (Load Effect) 

To load an effect that you have made (and saved as a 
crouton, separate from the built-in file of 100 premade 
effects), use Load Effect. ChromaFX will present you with 
a file requester so that you may locate and load the 
crouton effect. 




There are two ways to save ChromaFX. The first method 
occurs automatically. Whenever you exit ChromaFX, any 
changes that you made to any of the 100 built-in effects 
will be saved upon exiting ChromaFX. 

The second method allows you to save a filter as a 
crouton (just like any effect crouton). To do so, select 
Save Crouton. ChromaFX will present you with a file 
requester so that you may choose the location and name 
for this crouton. (Note: these crouton images can be 
loaded into ToasterPaint. While you cannot modify them 
in Toasterpaint and still use them as ChromaFX filters, it 
does allow you to make exciting gradient blends in 
ChromaFX for use as textures or background images.) 



Editing the Color Strip 

This portion of the ChromaFX screen contains controls for editing either the top or bottom line of the full screen palette 
that is used to create a color filter. The controls on this panel make changes to the Color Strip (the horizontal line). 




Soft Transitions button 

This button causes the transitions between one 
luminance band and the next to be blended smoothly. 

Important: This button has no effect when the 
Posterization slider is in its left-most position. 




Sharp Transitions button 

This button makes the transitions between one 
luminance band and the next to be sharp. Each 
luminance band is distinct. 



Important This button has no effect when the 
Posterization slider is in its left-most position. 



Posterization Slider 

This slider controls the amount of posterization 
(quantizing) that appears in the Color Strip. From left to 
right, luminance resolution ranges from % divisions to 
just two. As the slider reaches maximum, colors in the 
picture break up into bands as they are reduced. The 
image takes on a more blocky, pixelized appearance. 




Color Strip 

The Color Strip is the central workplace of ChromaFX. It 
displays the luminance map of the current line (either 
the top or bottom) from the Color Table, which 
represents the full screen filter. 



The Color Strip's display is shown on the Toaster's 

ChromaFX Preview output only. On the Interface monitor the display 
is black-and-white. 

The Color Strip 



At either end of the Color Strip is a box representing the 
brightest or darkest part of the map. Above the Color 
Strip is an indicator that marks the location of the color 
being edited. 




Darkest Box 

The Darkest Box is at the far left end of the color strip. It 
displays the color that will be added to the darkest parts 
of the picture. 

In a map of normal, unaffected video this box will 
contain black. Click the pointer inside this box to move 
the current color indicator to the left end of the Color 
Strip. (The Darkest Box acts as a shortcut button to get 
to the end of the Color Strip) . 

Note: The name of the Darkest Box has nothing to do 
with any color it might contain. It refers to the 
darkest parts of the video image to which color is 
applied. 

Lightest Box 

The Lightest Box is at the far right end of the color strip. 
It displays the color that will be added to the very tightest 
parts of the picture. 

In a map of normal, unaffected video this box will 
contain white. Click the pointer inside this box to move 
the current color indicator to the right end of the Color 
Strip. (The Lightest Box acts as a shortcut button to get to 
the end of the Color Strip) . 

Note: The name of the Lightest Box has nothing to do 
with any color it might contain. It refers to the tightest 
parts of the video image to which color is applied. 
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Current Color Indicator 

The Current Color indicator serves two purposes: 

• It indicates the position of the current color being 
edited. 

• It marks one end of the range that will be affected 
when you use the Horizontal Spread, Horizontal 
Spectrum, Random Color or Snow button. The other 
end is set by the next point you click on in the Color 
Strip. 

To select a color or a location on the Color Strip, click 
anywhere on it (or drag the mouse along it). The 
indicator will jump to the point where you stop, and the 
Current Color window will change to display the color at 
that position. 

To move the current color indicator to either end of the 
map, click in the Lightest or Darkest Box. The marker 
will jump to that end of the Color Strip, and the Current 
Color box will be updated. 

Normal Video 

Click this button to replace the contents of the Color 
Strip with a normal video luminance map — a smooth 
spread from black to white. A Color Strip containing this 
luminance map will leave the image unaffected. 
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Negative Video 

Click this button to replace the contents of the Color 
Strip with a negative video luminance map — a smooth 
spread from white to black. A Color Strip containing this 
luminance map will produce a negative image (normal 
black and white will be inverted) . 

Horizontal Spread 

Use Horizontal Spread to create a smooth color spread 
between any two points on the Color Strip. 

To create a horizontal spread, click on a color or 
position in the Color Strip. Select the Horizontal Spread 
button. Now click (or drag) the pointer elsewhere on the 
Color Strip. A smooth spread of color will be created. 



Horizontal Spectrum 

Use Horizontal Spectrum to make smooth, shifting color 
spreads on the Color Strip. 

The Horizontal Spectrum tool cycles through all of the 
available hue values between the two colors at the ends 
of the range. If the colors at the ends of the range have 
the same Saturation (S) and Intensity (I), the S and I 
values of the entire spectrum will remain constant. 
Placing the same color at both ends of the range will 
allow the Horizontal Spectrum tool to cycle through all 
hue values and produce a spectrum with the most 
colors. 

To create a horizontal spectrum spread, click on a color 
or position in the Color Strip. Select Horizontal 
Spectrum. Then click (or drag) the pointer elsewhere on 
the Color Strip. A spread of shifting colors that cycles 
through the spectrum will be created. 

As an example, if the Current Color window contains 
yellow, and you click on blue in the Color Strip, then the 
colors on the Color Strip between yellow and blue will be 
replaced with all the colors of the rainbow that fall 
between yellow and blue. 

|) 

Random Color 

Random Color inserts random bars of color into the 
range you indicate. Random Color is not affected by the 
colors at either end of the range (like the Horizontal 
Spread and Spectrum tools), it will insert random colors 
into both the endpoint locations and the range in 
between. 

To create a Random Color range, click on a color or 
position in the Color Strip. Select Random Color. Then 
click (or drag) the pointer elsewhere on the Color Strip. 
A range of colors will be created. 



Snow 

This inserts narrow, alternating bars of black and white 
noise from the Edit Marker's current location to where 
you next click on the Color Strip. Like the Random Color 
tool, the Snow tool is unaffected by the color at either 
end of the desired range. It always inserts snow into the 
map. 
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The Copy Button 

Use the Copy button to copy a color from one location 
on the Color Strip to another location. 

In the Color Strip click on the color you want to copy (or 
drag the pointer along the Color Strip until you locate it). 
Click on the Copy button. Now click anywhere else on 
the Color Strip to place a copy of the color at that 
location. This ends the copy operation. 
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Color Sliders 

Use the three color sliders to adjust the color value 
displayed in the Current Color box (to the right of the 
sliders). Each slider represents the full range of color 
values. Click on a slider and drag it to the left or right to 
set the amount, or click beside the slider, in its track, to 
move it in 16-level increments in that direction. 



The Swap Button 

Use the Swap button to cause two colors to change 
places on the Color Strip. 

In the Color Strip click on one of the colors you want to 
swap (or drag the cursor along the Color Strip until you 
locate it). Click on the Swap button. Now click on the 
other color, the one you want to change places with. This 
ends the swap operation. 



Current Color Box 

The Current Color box displays the color you are 
currently modifying, whose position is indicated by the 
Edit Marker just above the Color Strip. The Current Color 
box's color display is only shown on the Toaster's 
Preview output. 




RGB Button 

Click the RGB button to use Red, Green, and Blue color 
values to create color. Each value may range from 0-255 
As you slide a color slider for one of these colors to the 
right, you are adding more of that color. 



HSI Button 

Click the HSI button to use Hue, Saturation, and Intensity 
to create color. Hue steps through the colors of a color 
wheel in a 360° circle, returning to the same point at the 
end of the slider's range. Saturation controls the amount 
of color present. Saturation ranges from no color to full 
color. Intensity is the lightness of a color. Intensity 
ranges from none (black) to full (white). 
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Editing the Color Table 

The Color Table is like a collection of Color Strip lines stacked one atop another. It displays a thumbnail image of the full 
screen filter that will be applied to the video image. In the Color Strip editor at the top of the screen, you edited 
horizontal lines representing luminance. The edited line was either the top or the bottom line from this display. 

The controls here allow you to select either the top or the bottom line for Color Strip editing, change the vertical 
transition between the two lines, or swap the two lines. The buttons to the left of the Color Table display allow you to 
change way that color is mapped between the top and bottom lines. The buttons to the right select the Color Strip line for 
editing, and switch the position of the two lines. 

Its color display is only shown on the Toaster's Preview output. On the Interface monitor the display is black-and-white. 



Vertical Spread 

Select Vertical Spread to create a smooth spread of color 
directly from the top line of the Color Table to the bottom 
line. 




Vertical Spectrum 

Select Vertical Spectrum to create a shifting spectrum of 
color from the top line of the Color Table to the bottom 
line. It cycles through all of the hues available between 
the two lines to create this spectrum. 

Note: ChromaFX must consider all possible 
variations necessary in order to cycle colors and 
make the top and bottom lines match. You may not 
get exactly the spread you are looking for, and may 
have to experiment to achieve the results you want. 



Shift Left 

Shift Left takes the entire top line and duplicates it down 
the screen, at the same time shifting its position to the 
left with each step. This is useful for creating transition 
effects where you want the colors in the image to cycle. 

Note: When this button is depressed, the bottom line 
of the Color Table is not used in the resulting filter, 
only the top line. Also, the Exchange Lines button and 
Bottom Line button are unavailable. 




Shift Right 

Shift Right takes the entire top line and duplicates it 
down the screen, at the same time shifting its position to 
the left with each step. This is useful for creating 
transition effects where you want the colors in the image 
to cycle. 

Note: When this button is depressed, the bottom line 
of the Color Table is not used in the resulting filter, 
only the top fine. Also, the Exchange Lines button and 
Bottom Line button are unavailable. 



Rotate Left 

This tool takes the entire top fine and replicates it 
downward while rotating its position to the left. At the 
same time it inverts the colors. 

The Rotate tools create a much more radical shifting of 
the colors than the Shift tools. These are useful for 
creating Transition effects where you want the entire 
image to appear to have undergone a nuclear explosion 
(the Nuke effect). 

Note: Men this button is depressed, the bottom line 
of the Color Table is not used in the resulting filter, 
only the top fine, Also, the Exchange Lines button and 
Bottom Line button are unavailable. 
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Rotate Right 

Rotate Right takes the entire top line and replicates it 
downward while rotating its position to the right. At the 
same time it inverts the colors. 

Note: When this button is depressed, the bottom line 
of the Color Table is not used in the resulting filter. 
Also, the Exchange Lines button and Bottom Line 
button are unavailable, 

Rotate creates a much more radical shift of the colors 
than Shift. They are useful for creating Transition effects 
where you want the entire image to appear to have 
undergone a nuclear explosion (like the Nuke effect). 



Vertical Posterize 

Selecting this button adds posterization to the Color 
Table. Using the Posterization Slider (located just above 
the Color Strip strip), you can adjust the amount of 
posterization. At the left-most position, there is no 
posterization. At the right-most position, there is full 
posterization. Colors in the map break up into bands as 
the slider reaches the maximum amount of posterization. 

This slider affects luminance resolution. Instead of the 
normal % divisions, posterization reduces the 
luminance resolution anywhere from % divisions to just 
two. When this happens, colors in the picture are 
reduced, and the image takes on a blocky, pixelized 
appearance. 

Note: When this button is depressed, the bottom line 
of the Color Table is not used in the resulting filter, 
only the top line. Also, the Exchange Lines button and 
Bottom Line button are unavailable. 



The Top Line button 



The Swap Lines button 



The Bottom Line button 



Top Line button 

To edit the top line of the Color Table inside the Color 
Strip, select the Top Line button. 

Swap Lines button 

To edit the bottom line of the Color Table inside the 
Color Strip, click on the Bottom Line button. 

Note: When the vertical control buttons (Shift or 
Rotate) are used, the Swap Lines button is not 
available, since only the top line of the Color Table is 
in use. 

Bottom Line button 

To switch the positions of the top and bottom lines, 
select the Swap Lines button. The two lines will change 
positions on the Color Table display. 

Note: When the vertical control buttons (Shift or 
Rotate) are used, the Bottom Line button is not 
available, since only the top line of the Color Table is 
in use. 



Chroma Control - Color or Black-and-White? 

The Chroma Control Panel governs whether the incoming video signal is processed as a signal that originated as a black- 
and-white image or a color image. When you select black-and-white, the ChromaFX color filter replaces the original 
colors. When you select color, the ChromaFX color filter is added to the existing colors. 



The Black-and-White button 

Click the left button to remove all color from the original 
video footage and provide your own color 
effects. This is useful for making more vibrant and 
radical effects. 




The Color Button 

Click the right button to add your color effects to the 
existing colors in the original video footage, in effect 
blending the two color schemes together, This is useful 
for applying a subtle tint or filter to the image. 




Filter Positioning Controls 

Use the Filter control panel to determine the manner in which the Color Table is applied to the video signal, either gradually 
(line-by-line, based on the position of the T-Bar) or as a full screen filter. 




Transition 

The Transition mode allows you to a exercise manual 
positioning control over the full screen filter effect by 
dragging the pointer over the T-Bar. As you drag the T-bar 
down, successively lower lines of the Color Table are 
applied to the image until the T-bar reaches the bottom. 




Filter 

Filter mode applies the entire color palette to the 
incoming video signal in a direct 1:1 relationship. Think of 
the entire Color Table as a filter that you hold in place 
over the screen. To achieve the best filter effects, the 
Chroma Control panel should be set to Color. 




Color Cycling Control 

Click the Color Cycle control to apply successive lines of the Color Table to the video signal automatically. Once activated, 
the color filter cycles at the selected speed (slow, medium, fast) in the direction chosen (top to bottom repeat, bottom to 
top repeat, or rebounding between top and bottom). 



Cycle Direction 

To select the cycle direction, click on this button until it 
shows the cycle mode you desire. There are four 
settings: No cycling, Down, Up, and Bounce. 

Downward Cycling 

Down applies the top line of the Color Table to the 
incoming video image and continues downward with 
successively lower palette lines. When it reaches the 
bottom palette line, it starts over at the top. 

Upward Cycling 

Up applies the bottom palette Line of the Color Table to 
the incoming video image and continues upward with 



successively higher palette lines. When it reaches the top 
palette line, it starts over again at the bottom. 

Bounce 

Bounce Cycling applies the top palette line of the Color 
Table to the incoming video image and continues with 
successive palette lines. When it reaches the bottom 
palette Line, it reverses the process, and so on. 

S, M, and F 

Use the Slow, Medium, and Fast buttons to control the 
speed of Color Cycling. 
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Rendering and Positioning Effects 

Once you are satisfied with the appearance of the Color Table and are ready to view the effect, you must render it to one 
of the framebuffers and apply it to the video image. Depending on the kind of filter showing in the Color Table, the Color 
Table may not display an accurate representation of the effect itself. Use the T-bar or Clapboard controls to render effects 
from filters so that you can preview their appearance. 




T-bar 

The T-bar on the ChromaFX editing menu performs two 
functions: 

• If the effect has not been rendered; Click on it to 
render the effect to a framebuffer. 

• If the effect has been rendered: Drag it downward to 
manually apply the effect to video. 

The T-bar operates in exactly the same manner from the 
Switcher window. 




Clapboard 

The Clapboard button performs two functions: 

• If the effect has not been rendered: Click on it to 
render the effect to a framebuffer. 

• If the effect has been rendered: Click on it to trigger 
an auto transition. 
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Program Sources (1-4) 

There are two methods for "testing" effects on the four 
incoming video sources: 

• Function keys (Fl , F2, F3, F4) correspond to the four 
external video inputs. Press a key to select a source. 

• Click on any of the four program source buttons with 
the mouse. 



Keyboard Shortcuts 



Fl Select Main Input 1 

F2 Select Main Input 2 

F3 Select Main Input 3 ESC Return to editor 

F4 Select Main Input 4 F10 Return to editor 



Effects List 



00 


(blank) 


25 


Crazy Nuke 


01 


Solar Filter 


26 


Fade to Neg 


02 


Sunset Filter 


27 


Fade->PostNeg 


03 


Ocean Filter 


28 


Chrome 


04 


Hue Filter 


29 


Gold 


05 


Hue Bands 


30 


Red Chrome 


06 


Mars Filter 


31 


Yellow Light 


07 


SepiaTone 


32 


RedMids 


08 


Contrast 


33 


BlueDarks 


09 


Brightn ess 


34 


MidRangeTint 


10 


Gamma 


35 


MidRangeFilt 


11 


Line Art 


36 


Red-Grn-Blu 


12 


Charcoal 


37 


Poster-Solar 


13 


Pastel 


38 


Poster Cycle 


14 


Light Poster 


39 


Snow Mids 


15 


Posterize 


40 


Snow Lights 


16 


Heavy Poster 


41 


Snow Darks 


17 


PosterBrite 


42 


Snow Cycle 


18 


B&W Poster 


43 


Snow Bands 


19 


ted Poster 


44 


Green Neon 


20 


Fire 


45 


Neon Cycle 


21 


Solarize 


46 


Stripe Cycle 


22 


Cycle Solar 


47 


Stripe Filter 


23 


Nuke 


48 


Band Filter 


24 


Nuke Solar 


49 


Zebra Stripe 



50 


Color Bands 


75 


FleshSpreadl 


51 


ColorShade 


76 


Warm 


52 


RainboStripe 


77 


Cool 


53 


RainboBands 


78 


Brown 


54 


Soft Rainbow 


79 


CoolDark 


55 


Fog 


80 


WarmDark 


56 


OldMovie 


81 


BrnCyan-3col 


57 


B&WPoster 


82 


DarkWood 


58 


BlueMetal 


83 


BlueVelSpred 


59 


Daylight 


84 


OrangeWhite 


60 


Tungsten 


85 


WarmSunset 


61 


Flourescent 


86 


M agentaBands 


62 


Red 


87 


Maroon-3col 


63 


RedCyanField 


88 


MaroonLavSpd 


64 


Purple 


89 


Tobacco 


65 


PurpleWhtPoster 


90 


BlueRedSpred 


66 


Yellow 


91 


BluePrint 


67 


Moonlight 


92 


USA-3color 


68 


WarmGraySprd 


93 


Bronze 


69 


Chartreuse 


94 


PearlyGates 


70 


CoolGraySprd 


95 


BluePoster 


71 


CoolSpread 


96 


PastelSpread 


72 


BlueGreen 


97 


BritePoster3 


73 


Flesh-3col-l 


98 


RedDraw 


74 


FleshPosterl 


99 


Pinky 
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List of Effects 
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Notes 
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ChromaFX Index 



Black-and-White button 11 

Bottom Line button 10 

Chroma Control Panel 4, 1 1 

Chrominance, definition 3 

Clapboard button 13 

Color button 1 1 

Color Cycle Mode button 12 

Color Cycle Speed button 12 

Color Cycling Control Panel 4,12 

Color Strip 2-5, 6 

Color Table 3,4,9 

Copy Color button 8 

Current Color box 8 

Current Color indicator 7 

Darkest Box 6 

Effects List 14 

Effects Selection Control Panel 3-5 

Filter Control Panel 4, 11 

Filter Mode button 1 1 

Horizontal Spectrum button 7 

Horizontal Spread button 7 

HSV color button 8 

Keyboard Shortcuts 14 

Lightest Box 6 

Load Crouton 5 

Load Effect 5 

Luminance Mapping, about 2 

Luminance, definition 3 

Negative Video button 7 

Normal Video button 7 

Posterization slider 6 

Program Source buttons 1 3 

Random Color button 7 

Rename Effect 5 

Restore Original 5 

RGB color button 8 

Rotate Left button 9 

Rotate Right button 10 

Save Crouton 5 

Save Effect 5 

Select Effect 5 

Sharp Transitions button 6 

Shift Left button 9 

Shift Right button 9 

Snow button 7 

Soft Transitions button 6 

Swap Colors button 8 

Swap Lines button 10 

T-Bar 13 

ToasterPaint and ChromaFX 5 

Top Line button 10 

Transition Mode button 1 1 

Vertical Posterization button 10 

ChromaFX Vertical Posterize button 10 

Vertical Spectrum button 9 

Index Vertical Spread button 9 
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ToasterPaint 
24-bit Paint Program 



Welcome to ToasterPaint. 

ToasterPaint is a fuil-fl edged 24-bit NTSC paint program for creating television graphics. ToasterPaint is completely mouse- 
driven, with special keyboard shortcuts built-in to make maneuvering faster. 

With ToasterPaint you can load graphics in the Amiga IFF format (from 2 bits to 24 bits deep) , the Toaster's Framestore 
format, plus the Flyer still frame and clip formats. You can capture and import freeze frames of video, even rotoscope across 
the frames of a Flyer clip. Use PostScript fonts the same way as ToasterCG and LightWave Modeler do. 

A variety of drawing modes, an air brush, redefinable Undo/Redo, variable transparency, and antialiased texture mapping 
tools place ToasterPaint in the front line of flexible, powerful video graphics software. 
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Color Strip. 
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ToasterPaint Screen Controls 



An important element in ToasterPaint's main screen is the toolbar. The toolbar is present on every control panel, and it 
provides you with access to all of ToasterPaint's control panels. 

There are a number of control panels in ToasterPaint. The most commonly used are listed on the toolbar (Disk, Tools, Color, 
Text, Options, and Process), A seventh, Transparency/Warping, is available via the Tools menu, since you will likely use its 
effects with the various drawing modes and tools found on the Tools menu. 

The remaining control panels are support panels that appear when necessary, such as the file requester, a navigation tool 
which ToasterPaint displays when you need to load or save Biles. 



The Toolbar 



GO tn 

Disk Menu, 
page 11 



^ > to 

Color Menu, 
page 27 



Go to 

Options Menu, 
page 33 



Magnify View, 

s7 



Go to Screen 1 
or Screen 2, 
page 8 



iturn to 
Switcher, 
page 8 




Hide Toolbar, Goto Goto Goto 

page 7 Tools Menu, Text Menu, Process Menu, 

page 15 page 31 page 37 



Undo last 
action, Redo 
last action, 
page 7-8 



Render 
screen to 
framebuffer, 
page 8 




ToasterPaint 



Basics 



The Tools menu. Notice that the toolbar (shown at top of page) appears at the bottom of the screen, right below the 
current control panel. It appears here for every control panel 



ToasterPaint Basics 



Entering, Exiting, Mouse Operations, and Screen Flashes 

Following are some basic concepts you should know when using ToasterPaint. 



Entering and Exiting ToasterPaint 

To enter ToasterPaint 

Use the Program pop-up menu from any Editor screen and 
select ToasterPaint. 

To exit ToasterPaint 

Select the Switcher button at the right end of the toolbar. 
To quit ToasterPaint 

Go to any editor screen and select the Quit ToasterPaint 
option from the pop-up Programs menu. 



Mouse Functions 

Left Mouse Button 

In ToasterPaint, the left mouse button has two functions: 

• To select buttons or commands. 

• To draw or paint on screen. 

• (If you use an Amiga 2000/3000, you have a third 
function: to move the screen view when you hold the Shift 
key down. See Auto-Scroll, below.) 

Right Mouse Button 

In ToasterPaint, the right mouse button has two primary 
functions: 

• To cancel the operation in progress. (Note: If the pointer 
is a '\vait" cloud without Zzz's, the operation cannot be 
cancelled with the right mouse button.) 

• To redisplay the tool panel. 



Program Response 

Screen Flash (Amiga 2000/3000) 

If, when you attempt a drawing or painting operation in 
ToasterPaint, the screen flashes once in response, 
ToasterPaint does not have enough RAM available at this 
time to cany out the operation. Check to see if other 
applications are active (such as ToasterCG or Lightwave 
3D), and quit them to free up more memory. Then try 
again. 

If you have a spare screen or an alpha channel screen that is 
active (i.e., if you have used either the spare screen or alpha 
screen at any time during this session, then they are active) , 
you should go to the Options panel and delete them. (Save 
any artwork on those screens first, if you want it for later.) 
Deleting them will free up more memory. 

Alternately, you may need to try out the operation on smaller 
areas of the screen at a time. 

If you own an Amiga 2000, have one megabyte of chip ram 
(the 1MB Agnus chip), and you use ToasterPaint a great 
deal, we recommend that you consider adding the third- 
party product called the MegaChip to your system. See the 
Appendix for how to contact DKB, makers of this product. 



ToasterPaint Basics 

Terminology and Screen Display 



nenP Term f 

Brush, Custom Brush 

Any time you use the scissors tool and cut out a copy of a 
portion of the screen image, you have cut out a custom 
brush (usually referred to as just a brush) . 

Undo, Redo 

After you draw an element on a ToasterPaint image, you can 
undo it to return to the look of the screen prior to the last 
action. This is a common software feature. 

An uncommon feature is ToasterPaint' s Redo, which allows 
you to then select a new color, or a new drawing mode, 
followed by Redo. ToasterPaint will then redraw that portion 
of the screen using the new color or style. It's a powerful 
feature you'll find yourself using a lot as you massage 
graphics into shape. 

Transi rency 

ToasterPaint allows you to draw elements with variable 
levels of transparency. When you draw a rectangle over 
someone's face, for example, the rectangle completely 
covers the face beneath. With 50% transparency, the 
rectangle appears blended with the face so that you can see 
through it. You can control various aspects of the blend as 
well. (See the Transparency and Warping panel for details.) 

Texture Mapping 

ToasterPaint can draw and redraw new elements in any size, 
maintaining the sharp, clean look of the original element. 
You can even draw with different tools to create perspective 
looks. Texture Mapping requires that you cut out a brush 
before you can map. (See the Transparency and Warping 
panel for details.) 

RubThru 

RubThru enables you to composite graphics from any two 
images to create a seamless blend of the two. You can even 
blend another and another to create many-layered graphic 
images. (See the Toolbox for details on drawing modes.) 



Screen Display 

RGB Display 

ToasterPaint' s screen display varies depending on the Amiga 
in which the Toaster is installed. 

Amiga 4000 

ToasterPaint works in a 256,000-color full-screen display 
(commonly called HAM 8) . The display quality is so good, in 
fact, that you may find yourself using the render command 
very little. 

Amiga 2000/3000 

ToasterPaint works in a 4096-color quarter-screen display 
(commonly called HAM or HAM 6) . This is due to the 
amount of display memory that is available to these 
machines, and to the nature of their design. It is not 
something that you can alter by adding more memory or 
more storage. (Note: Although some noticeable gain in 
speed is apparent by the addition of the MegaChip to an 
Amiga 2000, it does not change the fundamental nature of 
the Amiga's 4096-color display.) 

Why is it that ToasterPaint can handle 24-bit images but 
cannot display mem as 24-bit images? Primarily because the 
Amiga computer was not designed for this kind of display. 
However, since it is a computer, it can certainly work with 
24-bit information. Therefore, when you paint, you'll see the 
best possible display that the Amiga can show you. When you 
render the image, you'll see the best possible image that the 
Toaster can show you. Once you've tried it, you'll find it easy 
to get reliable results. 



ToasterPaint Basics 

Screen Display anil AutoScrull 



Screen Display on Different Ainigas 

Amiga 4000 

The ToasterPaint screen displays the entire video image. 
However, due to a limitation of the Amiga's native display, a 
1 6-pixel strip of pixels down the side of the image is not 
accessible. You can shift the screen to get access to this area 
(using the left and right arrow keys). Also, all drawing 
operations that overlap this strip (even when it is not 
visible) will work on it. 

Amiga 2000/3000 

The ToasterPaint screen can show one of two displays: the 
1/1 screen or 1/4 screen display (these are approximate). 

The 1/1 (or nearly full-screen) display shows you most of 
the full screen image. In the this display, certain tools are 
not available due to the amount of memory available (it is 
not possible to maintain the display and allow certain tools 
to function at the same time). These tools will either dim, or 
disappear from the toolbar when in the 1/1 display. 

The 1/4 screen display shows about 25% of the screen. It's 
like looking out a small window while someone holds a 
large painting in front of it. You cannot see the entire 
painting in the window at once, but the other person can 
shift the painting up and down and left and right so that you 
can see any one part of it. ToasterPaint acts as the other 
person, and it can move the painting around so that you can 
view any portion of it on screen. We call this ability to shift 
the view auto-scroll. 



Auto Scroll (Amiga 2000/3000) 

Auto-scroll is automatic, As you move the pointer near one 
edge of the screen, the image will shift to move with the 
pointer. If there is more of the image offscreen in that 
direction, pushing the pointer against the edge of the screen 
will reveal it. When you reach the true edge of the image 
itself, scrolling will stop. 

You can also use the four arrow keys to shift the screen 
image. The arrow keys cause die canvas to move slowly in 
the selected direction. Hold the Shift key when you press the 
arrow keys to move the screen in steps of 32 pixels (instead 
of 1 pixel) . If you need to move the canvas while you are 
drawing, however, it is generally better to use Shift+left 
mouse button (discussed below, in Moving the Screen). 

ToasterPaint's blank screen color is black, and so it the 
outer border surrounding any image. Therefore, you may 
not be able to see die screen moving unless there is 
something drawn on it. If the canvas is all one color, turn on 
coordinates to keep track of the cursor's position (press the 
G key). The pop-up menu that normally displays die current 
drawing mode will then display the X and Y coordinates of 
the pointer. 

ToasterPaint tries to anticipate your drawing far enough in 
advance so that you can continue to draw in the direction of 
the edge of the screen, and have enough image there to see 
far enough ahead. Sometimes this is not enough, so 
ToasterPaint allows you to shift the display in the middle of a 
drawing operation and allow you to continue where you left 
off. Read about this next, in "Moving the Screen." 



Disabling Auto-Scrolling (Amiga 2000/3000) 

Often, when you are doing a lot of detail work in a small 
area, it can be advantageous to turn off auto-scrolling so that 
if you move the pointer to one of the edges of the screen, the 
canvas remains locked in place. Press h to lock the canvas 
down. Press die Help key again to enable auto-scrolling. 

Note: 

Scrolling the screen ivitb the arrow keys is not affected by 
Help. 



ToasterPaint Basics 

Moving the Screen View 



Moving the Screen (Amiga 2000/3000) 

Sometimes it is convenient to shift the 1/4 screen display so 
that you can work on a different portion of the image. 

To move the screen view 

Hold the Shift key and drag the mouse with the left mouse 
button pressed. Now move the mouse to drag the screen 
around, as if it were attached to the pointer. Let go of either 
the Shift key or the mouse button when you have positioned 
the screen to your liking. 

To move the screen view during a drawing operation 

Let's assume you axe cutting out a large brush, so large that 
it extends off ToasterPaint's displayable screen area. As you 
drag the scissors around the screen, you reach the point 
where you need to move the screen view. Continue holding 
the left mouse button and press the Shift key. Now drag the 
mouse to shift the screen view. When the view is to your 
liking, left go of the Shift key, and continue cutting from the 
point where you stopped. 

Note: 

If you shift the screen view too far, the pointer may stray 
from the last spot where you stopped drawing (in this 
example, cutting). You can tell because you'll see the 
tiny pointer move away from the point where you 
stopped moving originally, even while the Shift key was 
still held doivn. If so, just make sure to move the pointer 
back to the point where it should have been before you 
let go of the Shift key. Then you % be able to continue as 
normal. 



Moving the Screen (Amiga 4000) 

Due to the nature of the Amiga's operating system, a native 
Amiga display as wide as 752 pixels goes beyond the 
"active" area of the screen. For this reason, there is a 16- 
pixel -wide strip along the side of the screen that you cannot 
see. To view it, you'll need to shift the screen display 
occasionally. 

To shift the Amiga 4000's HAM 8 display 

Use the left or right arrow key. This will shift the screen 
image so that you can see and work on the far edge of the 
picture. 

Press the arrow keys at any time, even in the middle of a 
drawing or brush-cutting operation, so that your actions will 
affect the entire image area. 

You should also know that this portion of the screen is 
always consider active. That is, if you perform a '"whole 
screen" operation, the unseen portion will also be painted. 
If you stamp down a brush whose edges go off screen into 
this area, the portion of the brush that lies on the unseen 
strip will be stamped down correctly. 

In other words, it remains active and "paintable" for all 
drawing operations. 
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The Control Panel and its Components 

ToasterPaint's control panel consists of three sections: the toolbar, the color strip, and the current control panel. The term 
"current control panel" may seem somewhat vague, but there is good reason for it. 

The control panel that you see on screen always consists of tliree elements: the toolbar, the color strip, and the current tool 
panel. Rather than constantly refer to one or another of these, we refer to this displayed group as "the control panel," )r, 
more simply, we use the name of tool panel, as in "go to the Tools panel," or "go to the Options panel Since th i ' oois panel 
and the Options panel each contain a toolbar and a color strip, we need not mention that these are present. They always are. 
It's pretty straightforward. 

Following is a description of the elements of the toolbar. 




A sample control panel, showing the three elements that make it up: the top row of color shades is the color strip; the 
Tools panel is the main section in the middle; the toolbar is the row of buttons across the bottom. 



Hide Panel 

To hide the current control panel, click on this box. This 
leaves more screen image visible for drawing. To redisplay the 
menu, click the right mouse button. 
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Disk, Tools, Color, Text, Options, Process 

Select any of these Duttons to go to that control panel. 



Magnify 

Select this button to activate the magnify mode. 

A new window will open on screen. The pointer will turn into 
a magnifying glass. The area in the window displays a close-up 
of that portion of the screen image beneath the pointer. 



Undo 

Click Undo to take back the last drawing operation. If you 
draw a rectangle on screen, then decide that it was the wrong 
color, select Undo to remove it and return to the screen as it 
was before. 

Note: You can undo only one operation, the one where 
you last clicked the mouse on screen. 

Tip: You can Undo the last Undo operation by selecting 
Undo again. This allows you to draw something, remove it, 
then replace it, remove it again, and so forth, giving you 
the chance to see the image with and without the change. 

Important There are three exceptions to Undo. You 
canno : Jr d o after a load or save operation, after changing 
screens, or after creating a PostScript text brush. 



Move the magnifying glass over the image until you locate the 
portion of the screen you wish to work on close-up. Click the 
left mouse button to fix that location. ToasterPaint will zoom 
in to that spot and return you to painting mode. 



Note: AH tools work the same whether the view is 
magnified or not. While in magnify mode, you can scroll 
around the image by using the arrow keys on the 
keyboard. 



To return to normal view 

Click on the Magnify button again, or click the close box in 
the upper left corner of the magnify window. 



Redo 

Redo is a powerful command that repeats the last drawing 
operation. The power of the Redo command is that if you 
change various aspects of the drawing settings, then select 
Redo, the new drawings settings will be used. 

Note: Ms allows you great versatility. If you paint too 
much color somewhere, click Undo, change the 
transparency settings to a lighter value, then select Redo, 
and the original area will be repainted with a fainter, 
more transparent amount of color. 

Tip: If you accidentally fill an area with solid color when 
you meant to cut out a brush in that shape, click Undo, 
select the brush (scissors) tool, then select Redo. 
ToasterPaint will cut out a brush in the exact shape of 
the area you filled. 



Screen Controls (1, 2) 

The three screen control buttons allow you to select the 
current drawing screen, screen 1 or screen 2. Click on one 
or the other to jump to that screen. 

ToasterPaint allows you to work with two drawing screens. 
This allows you to use one as a compositing tool, alpha 
channel, stencil, or scratch pad. 

Screen 1 is the default starting screen for ToasterPaint, a 
solid black screen that is 752 pixels wide by 480 pixels high 
(the dimensions of video imagery that the Toaster 
manipulates). Its button will be highlighted when you first 
enter ToasterPaint. 



Render to Frame Buffer 

When you wish to see the current image displayed on the 
current Toaster frame buffer, select the Render button. This 
renders the current screen to the Main output of the 
Toaster. You can select which frame buffer to display (either 
DV1 orDV2) from the Options menu. 

As a shortcut, you can have ToasterPaint update the 
framebuffer constantly, after every drawing operation, by 
pressing Help. This activates the continuous update feature. 
Press Help again to turn this off. 




Switcher 

To return to the Project/Switcher screen, select the Switcher 
button. This does not quit or shut down ToasterPaint. 
Rather, it simply delivers you to the Project/Switcher display. 

Important If you have an image in either the spare or 
the alpha screen, returning to the Switcher will clear this 
image from the screen. Also, any brushes (current or 
alternate) will also be cleared. Only the contents of 
screen 1 remain unchanged. Make sure you save an 
image or brush that you wish to use again before going 
to the Switcher. 



Screen 2 is the spare, or swap screen. Normally, screen 2 
acts as simply another drawing screen, the swap screen, 
with all of functions of screen 1. In addition to this, 
ToasterPaint allows you to select any of three other uses for 
screen 2: as an alpha screen, as or as two forms of stencil 
screen (positive or negative). These settings are useful for 
operations that require two screens. 

For more information on using these special screens, see 
the Screen 2 pop-up menu on the Tools menu. 

Note: When different images have been loaded into each 
screen, they are perfectly registered, or aligned. When 
you draw in the upper left hand corner of Screen 1 using 
the RubThru mode, then the upper left hand corner of 
Screen 2 will show through. 

Tip: Using the Coordinates display from the Options 
menu, you can locate exact screen positions from one 
screen to the other, since all coordinates match on both 
screens. 



The Color Strip 



The color strip is a convenient color selection tool that is always visible along the top of the current menu. From left to right, 
here are its primary components. Each of these is discussed in detail below. 

• The color palette, displaying 24 ready-to-use colors, each in its own inkwell. 

• The current color box, showing the current drawing color. 

• Hie gray scale palette, displaying 16 shades of gray, primarily for use on an alpha channel screen, but also handy for 
choosing grays in normal painting. 

• The color range tool, with a color box at each end and the color spread between them. 

Color Inkwells (24) Grayscale Inkwells ( 16) 



Current Color Range Colors 
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The Color Inkwells 

This portion of the color strip contains 24 inkwells that act 
as a pre-mixed, ready-to-use colors for drawing and 
painting. To draw with any of these colors, simply select it 
with the pointer, then begin drawing. 

You can customize the color palette to contain the colors 
that you prefer to have available every time you start 
ToasterPaint. 

To add or change a color in the color palette 

Go to the Color menu, select (or mix) the color you wash to 
add, then click on the Add Color button. The pointer will 
turn into an arrow with a question mark. Click the pointer 
on the color well that you want changed. It will change to 
that color. From now on, whenever you start ToasterPaint, 
this color will appear here in the color palette. 



Current Color 

This large box in the middle of the color strip shows the 
current color selected for drawing. 



Grayscale Inkwells (Alpha Channel Colors) 

This portion of the color strip contains 16 inkwells with 
fixed shades of gray from solid black to pure white. Unlike 
the color inkwells, these cannot be changed. You can use 
these grays on any screen, but they are designed for use on 
the swap screen (when the swap screen is used as an alpha 
channel or as a stencil image). 

Both the alpha channel screen and the stencil screen use 
luminance values to create their effects. Therefore, they do 
not use any color information at all. They only use the 
varying brightness levels of the different shades of gray to 
determine their appearance. 



(The Color Strip is continues on the next page) 
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Range Color Display 

ToasterPaint can create color ranges between any two 
selected colors. These two colors are shown at opposite 
ends of the color range, which resides on the color strip 
shown above. 

There are three elements to the Range Color display: the 
Center color (the color well on the left) , the Edge color (the 
color well on the right) , and the color ramp (in the center) . 
The color ramp shows the approximate range of color that 
you will draw on screen. 

The color well on the left displays the center color. This is 
the center color when you draw a closed shape using the 
Range mode. 

To Insert a color into the Center box 

Go to the Color menu, mix the desired color using the color 
mixing controls, then select select the Center button. 

The color well on the right displays the edge color. This is 
the edge color when you draw a closed shape using the 
Range mode. 

To insert a color into the Edge box 

Go to the Color menu, mix the desired color using the color 
mixing controls, then select select the Edge button. 



Note: You can adjust the location of the center and edge 
colors from within the Transparency/Warping menu. 
The type of transparency mapping chosen (spherical, 
horizontal, or vertical) and the location of the hotspot 
indicator can be used to position where these colors will 
appear and how the color range will be used. 

Tip: On the Transparency/Warp menu, the center color 
is always drawn toward the hotspot indicator on the 
transparency map. 

Important: The transparency controls themselves (the 
numeric sliders labeled Center and Edge) can also be 
used in conjunction with Range mode. This allows you to 
draw with both color blends and transparency at the 
same time. If you do not want transparency at the same 
time, make sure to set the numeric sliders to 0. 
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Loading, Saving, and Freezing Images— the Disk Panel 



All input and output operations are controlled from the buttons found on this menu, whether you are loading an Toaster 
Framestore, saving a 24-bit RGB image, selecting a Flyer clip, or importing a frozen image into ToasterPaint. 

Note that Load Clip is not included here. Since most of your work with Flyer clips will take place via image processing 
routines, you will find the commands for loading and saving clips on the Process panel. 




Load Commands 



Load Framestore 

This command allows you to load images that have been 
saved in the Toaster's Framestore format. 



Load RGB Image 

Tliis command allows you to load picture files that have 
been created with any Amiga graphics program. 

ToasterPaint can load any Amiga IFF image (as well as PICT 
images, using the ReadPICT and WritePICT commands in 
the utilities drawer of the Toaster — see the documentation 
in that drawer for details) except for the newer AGA format 
images. 

Specifically, ToasterPaint does not support the HAM8 format 
when loading or saving, We recommend that you convert 
HAM8 imagery to 24-bit in order to load to ToasterPaint. 



Load Brush 

This command allows you to load custom brushes that you 
have created with any Amiga graphics program. Brushes 
appear momentarily in the upper left-hand corner, then 
become attached to your pointer. The brush can then be 
used just as any other custom brush. 



Load Alpha 

This command loads an alpha image into the spare screen, 
screen 2. (If screen 2 is not currently set to be an aloha 
channel, ToasterPaint will do so, and then it will load the 
image,) 



(continued from Load Alpha) 



Note: ToasterPaint supports alpha channels of 2, 4, and 
8 bits. The image saved is always an 8-bit alpha channel. 
However, depending which Toaster application you use 
the image within, you may not use ail 8-bits of data. For 
example: The 2-bit alpha channel is used by the 
Switcher/Editor when running on an Amiga 2000/3000. 
The 4-bit alpha channel is used by the the 
Switcher/Editor when running on an Amiga 4000. The 
8-bit alpha channel is used by Lightwave 3D on any 
system. ToasterPaint loads any of these kinds of alpha 
channels through the Load Alpha button. 



Save Commands 



Save Framestore 

This option brings up the Save Frame requester. Here you 
you can save the current ToasterPaint image in the format 
known as the Framestore format which is supported by the 
Toaster Switcher. 

Save RGB Image 

The Save RGB feature is used to store the work you've done 
in a file on disk, so that your work may be called up again 
by ToasterPaint. Type in a name for the file in the File Name 
window by first clicking in that window with the left mouse 
button, then typing the name you want. Then press r to save 
the file, or click the Save RGB button. If your disk is full and 
has no more room for files, ToasterPaint will warn you 
about this after you've tried to save the file. 

Pictures saved as RGB files can not be loaded by the 
Toaster's Framestore. If you want to use the image as a 
Framestore and have the Switcher display it, use the Save 
Frame option . 



Save Brush 

The Save command is used to store the custom brush you've 
created on disk, so that the brush can be called up again for 
use at any time. Type in a new name for the brush you want 
in the File Name window by first clicking in that window 
with the left mouse button, then typing the name you want. 
Then click the Save Brush button. 

ToasterPaint saves brushes in a 25 bit plane RGB file. 24 bit 

planes are used for the color and 1 bit plane is used for the 

ToasterPaint mask. 



Disk Panel (continued) 



Save Alpha (4-bit) 

Select this command when you wish to save the alpha screen 
(screen 2) as a 4-bit alpha channel image for use by the 
Editor/Switcher. 

On the Amiga 4000, the 4-bit alpha channel screen can be 
used by the Toaster to set 16 transparency levels for keyed 
graphics. 

On the Amiga 2000/3000, 2 bits of the 4-bit alpha channel 
screen can be used by the Toaster to set 4 transparency 
levels for keyed graphics. The file is still saved as a 4-bit 
alpha channel, but only 2 bits are used. 

Note: ToasterPaint supports alpha channels of 2, 4, and 
8 bits. The 2-bit alpha channel is used by the 
Switcher/Editor when running on an Amiga 2000/3000. 
The 4-bit alpha channel is used by the the 
Switcher/Editor when running on an Amiga 4000. The 8- 
bit alpha channel is used by Lightwave 3D on any 
system. ToasterPaint loads any of these kinds of alpha 
channels through the Load Alpha button. 



Save Alpha (8-bit) 

Select this command when you wish to save the alpha screen 
(screen 2) as an 8-bit alpha channel image (an image with 
256 shades of gray) for use by Lightwave 3D. 

Note: Whether you are using an Amiga 2000, 3000, or 
4000, ToasterPaint maintains the integrity of the 8-bit 
image internally. This means that no matter what model 
Amiga you use, you can work on 8-bit alpha channel 
images that can be used by LightWave 3D. 




Save to Clip 

Save to Clip will either (a) save the current image as a Flyer 
clip, or (b) append the current image to an existing Flyer 
clip. If you enter a new name for the clip, a new clip wall be 
started using this image. If you select an existing clip, the 
image will be added to the end of it. 

Important The Flyer can only display clips in increments 
of four full fields of data. This command tacks only the 
current image (one field) onto the file you specify. 
Therefore, if you wish to create a still image clip, you must 
use this command four times in succession (specify a new 
file name the first time, then reselect it the next three times) 

This also applies to any clips to which you append in image 
If you are appending a series of images, remember to add 
them in multiples of four. 
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Frame Grablig Controls 



Main Display controls 



I 2 3 4 

1,2,3,4 

These four button correspond to the four video inputs of the 
Toaster. Select the input that is connected to the video 
source you want to grab an image from, The moment you 
click on a source, it will be grabbed. Clicked repeatedly to 
grab again and again. 




Import Frame 

Select Import Frame to load the current image from either 
DV1 or DV2 (whichever is currently selected for display) 
into the current screen. The 4-field image is processed, 
converted to a 2 -field image, and loaded to the current 
screen. (Be certain that the current screen has either been 
saved or that you wish to over write it.) 

Tip: Import Frame is usefril when the image you are 
grabbing has little or no motion jitter in it. An image with 
a lot of motion jitter in it may not import into 
ToasterPaint very well Portions of the image may have 
alternating lines of data. If such is the case, try Import 
Field instead. 




Import Field 

Select Import Field to load the current image from either 
DV1 or DV2 (whichever is currently selected for display). 
The 4-field image is processed into a 1 -field image and 
loaded to the ToasterPaint screen, (Be certain that the 
current screen has either been saved or that you wish to 
overwrite it.) 

This option is extremely useful for grabbing a motion-free 
still out of a jittery framebaffer image. 

Important A single-field image has less resolution than 
a full frame image, so it will appear more jaggy 
(especially on diagonal lines or edges) . This is the 
nature of the NTSC video signal. 




DV1, DV2 

These options determine where ToasterPaint will send its 
rendered output: to either DV1 or DV2, the Toaster's two 
framebuffers. The selected framebuffer will be displayed on 
the Toaster's Program output while you are using 
ToasterPaint, and you may freely switch between the two. In 
this manner it is possible to have two pictures that you have 
painted accessible from the switcher when you return to it, 
without having to load them from the 
Framestore directory. 

Be warned that when you instruct ToasterPaint to render to 
one of the framebuffers, whatever was in it beforehand will 
be erased. 



ToasterPaint 



Disk Panel (continued) 
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Using the File Requester in ToasterPaint 



X ftle requester is a tool used by the computer to enable you to "rummage through its contents." 

The file requester presents you with a number of tools that represent real-world functions. For example, selecting a hard drive 
whose contents you wish to view is just like walking over to a row of file cabinets and choosing one over another. Selecting a 
directory on that drive is similar to opening a drawer on a real file cabinet. Finally, opening a file (like a paint graphic) is a lot 
like pulling a file out of the drawer to look at it and work with it. 

Shown below is the Load Frame version of file requester, along with callouts that point out various tools and their functions. . 



Scroll Bar 

Drag here to slide the list 
view up or down to view all 
names on the list. 



Path 

This field shows the current 
drive and directories you 
have "opened." 



Hard Disks and Directories Load Frame 



(Drawers) 

Their names appear in white, 
Double-click on them to 
"open" them and display the 
fist of their contents. • 



This button always shows 
the function of the current 
requester. After locating the 
file you want, click here to 
perform the desired action. 




Close Box 

Click here to close the file 
requester and return to the 
last panel 



Volumes Parent 

Click here display the list of Click here to go back one 

disks currendy available on level to the previous 

the system. directory/drawer. 



File 

When you click on a file name, 
it will appear here. If this is the 
correct file, you can double- 
click to perform the action or 
use the action button beside it. 



ToasterPaint presents you with the file requester whenever it 
needs information from you about the action you just 
selected. Actions where ToasterPaint requires more 
information from you include: 

• Loading an image (Framestore, RGB, Brush, etc.) 

• Saving an image (Framestore, RGB, Brush, etc.) 
Choosing a Flyer Clip, and Processing a Flyer Clip 

• Loading a PostScript font 

The File Requester works identically in all of these instances. 
In the lower left corner of the file requester is the close box. 
Click it to close the file requester and return to the last 
control panel. 

Above the Close Box is a scroll box. When the directory 
listing is too long to show all of it in the main window, this 
slider will shorten to indicate there are more names 
available. Drag it to view those additional files. 



The Volumes button displays the names of all the volumes 
currently running on your system. Tins is a handy way to get 
to the "top level" of all drives and begin to locate files. 
In the large display area you will see the names of all drives, 
directories, and files. Drives and directories appear in white. 
Click on one to open it and display its contents. File names 
appear in black. Double-click a file name to perform the file 
requester's function on it (i.e., in the Load File requester it 
will load the double-clicked file) automatically . 

The Parent button takes you back to the previous level. If 
you have entered a drive and gone into several directories, 
each click will take you back one directory level until you 
reach the top. 



Pi ting and Drawing Tools— the Tools Panel 



The Tools panel is considered the main panel in ToasterPaint, Most of the drawing tools and drawing styles found in 
ToasterPaint are here, as well as direct access to effects such as range painting, transparency, and warping (also known as 
texture mapping). 
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SoHdjt Air Brush 



n - 1 




Freehand 

This tool creates a line using the current brush, the current 
color, and whichever Drawing mode is in effect. This button 
is not available when the Solid button is activated. If you 
move the mouse very fast, the line won't be continuous. 
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Freehand Continuous 

This tool creates a line using the current brush, the current 
color, and whichever Drawing mode is in effect. 

If you draw very swiftly, the brush may fail behind your 
movements, but it catches up with 100% accuracy, 
remembering exactly where you've been, If you do not 
match up the start and end points of your drawing, 
ToasterPaint will connect them with a straight line. 

When the Solid button is activated this button appears filled, 
indicating that it will draw irregular shapes that are filled 
with the current color. 



Str, glit Line 

This tool creates straight lines. 
To draw straight lines 

Click anywhere in the canvas to establish one end point. As 
you move the pointer, a straight line is drawn. Move the 
pointer until the line is the distance and direction you want, 
then click the right mouse button to draw the line. 

The Solid button has no effect on the straight line tool. 



Polygon/Vector line 

This tool can create lines or polygons (many -sided shapes). 
To create a polygon 

Click anywhere on the screen to place the first corner of the 
polygon. Drag out a straight line, in any direction and 
length, then click the left mouse button to create another 
corner. Continue creating corners in this manner until you 
have completed the next- to-last corner, (continued) 



At the last corner of the polygon shape, click the right 
mouse button. The polygon will be completed with straight 
lines connecting all corners. (If you do not match up the 
start and end points of your drawing, ToasterPaint will 
connect them with a straight line.) 

With complex polygons, you may wish to complete the 
shape before clicking the right button to make sure that the 
polygon is drawn as you want. 

When the Solid button is activated this button appears filled, 
indicating that it will draw polygons that are filled with the 
current color, 




Rectangle 

This tool draws rectangles of any size using the current 
brush and color. 

To create a rectangle 

Click anywhere on screen to place the first corner of the 
rectangle. Drag the rectangle outline to the desired size and 
release the mouse button to complete the rectangle. 

When the Solid button is activated, the rectangle is filled with 
the current color according to the Drawing Mode in effect. 




Circle 

This tool draws filled and unfilled circles of any size. 
To create a circle 

Click anywhere on the screen and drag the circle outward to 
the desired size. Release the mouse button to complete the 
circle. The point where you click first is the center of the 
circle. 

When the Solid button is activated, the circle is filled with 
the current color according to the Drawing Mode in effect. 

Note: This tool makes somewhat "tall" circles when 
viewed on the video output. To make more perfectly 
rounded circles, use the ellipse tool and hold down the 
Alt key when dragging out the circle. 




Ellipse 

This tool draws an ellipse of any size. 
To create an ellipse 

Click anywhere on screen and drag the ellipse to the desired 
size. The point where you click first is the center of the 
ellipse. Release the mouse button to complete the ellipse. 



pointer up or down, or elongated horizontally by moving the 
mouse pointer left or right. When the Solid button is 
activated, the ellipse is filled with the current color 
according to the Drawing mode. 

So»d| 

Solid 

Select the Solid button to make the drawing tools solid-filled 
drawing tools. This button is a toggle; it can be turned on 
and off. The drawing tools will appear filled on the menu 
when you activate Solid, except for Straight Line and 
Freehand (which do not use Solid). 

Note: the Freehand Curve tool disappears when solid is 
selected, since only solid outlines can be filled. 

Tip: If you accidentally draw a shape on screen that you 
wanted filled, but you forgot to turn Solid on, simply 
select Undo, turn the Solid button on, then select Redo. 
The drawing operation will be redone the way you 
wanted. 




/ Ir Brush 

The Air Brush is a powerful tool for drawing soft-edged 
freehand forms and shapes. It is the electronic equivalent of 
an artist's air brush. 

The diameter of the air brush is controlled by the Brush Size 
selector. You can control the flow of the air brush with the 
Center button of the transparency mapping controls on the 
TranspAVarp menu. 

To use the air brush 

Select Air Brush. Although the drawing tools appear active, 
they are not. Air Brush is a freehand drawing tool only. Use 
the brush tip size gadget to set the size of the air brush tip. 
Move onto the screen, and hold down the left mouse button. 
The air brush wall begin painting. 

Practice movement with the airbrush tool. Moving too 
quickly can cause the air brush to stutter. Move slowly for 
smoother, more gradual airbrushing. 

Important: The air brush tool is a freehand drawing 
tool. Therefore, none of the normal drawing tools is 
available when you select it. You cannot draw a rectangle 
with the airbrush, for example. 

Note: Depending on the amount of memory your system 
has, and the speed of its processor, the ah' brush may 
occasionally slow down (especially if you attempt to air 
brush quickly across the screen). You may need to use a 
smaller brush size. 



The ellipse can be elongated vertically by moving the mouse 



Flood Fill 

This button fills contiguous pixels of the same color (or 
within a specified color range) with the current drawing 
color. Flood FilJ is an extremely powerful tool because it 
works with whatever paint mode is selected and the current 
level of transparency. 

There a re two v ys to use the Flood Fill tool 
• Single Color Fill. Select Flood Fill, then click 
on the portion of the screen you want filled with color. 
This works well for large areas of solid color where you 
are certain that all pixels within the region are of one 
RGB value. 

Multi-Color Fill. Select Flood Fill, then drag the 
pointer over the general vicinity that you want filled. 
ToasterPaint will take note of all of the pixels that the 
pointer crosses over, and it wall fill an instances of 
contiguous pixels that it finds of those RGB values. 

Example. Let's use an example to show you the two ways to 
use Flood Fill. Suppose you had a photograph of a sports 
car racing toward you in a dark tunnel. Its headlights glow 
bright white. 

The first use of Flood Fill might be to recolor the two 
headlights so that they appeared more yellow, rather than 
white. Select a shade of yellow, activate Flood Fill, then click 
inside one headlight. Instantly, all the connected pixels 
inside the headlight that had the exact same shade of white 
will fill with the shade of yellow you chose. 

This is the nature of Flood Fill. It fills all of the contiguous 
(or, side- by-side) pixels with the current drawing color. 

The second use of Flood Fill will be more complete. With 
the same shade of yellow selected, and Flood Fill still turned 
on, now click and drag the pointer throughout the 
headlight crossing over all of the connected pixels of 
different shades of white. When you let go of the button, 
ToasterPaint will fill the entire headlight with yellow. If you 
missed a few pixels, just drag over them again. 



Ful 



Full Image 

Select Full Image when you want to apply the current 
drawing mode to the entire screen. The keyboard shortcut 
for this is the w key. 

Tip: This is useful when you want to blur an entire 
image. Select Blur or Blur 2, then click Full Image. 
ToasterPaint will blur the entire image. You can even 
control how the current color or drawing mode is 
applied with the transparency map controls on the 
TranspAVarp menu. 



Tip: Another use of Full image is with the scissors tool 
When you want to resize the full screen image down to 
something smaller, you need to cut it out as a brush and 
then texture map it. Select the scissors tool, then click on 
Full image to cut out the entire screen as a brush. Now 
you can go to TXMap mode and resize it. (See TxMap for 
details.) 




Brush Shapes 

There are seven built-in brush tips available in ToasterPaint. 
Select any one of the tips by clicking on it. 

The first is the one-pixel brush. Note that this brush tip is 
not affected by the Brush Size selector. It is always one pixel 
high and one pixel wide. 

Beside the single-pixel brush are the round-tip baish, the 
square-tip brush, the horizontal-tip brush, the vertical-tip 
brush, and the two slant-tip brushes. The slant-tip brushes 
are particularly useful for calligraphy-type effects. 



Brush Size Selector 

The brush tips can be set to a variety of sizes convenient for 
painting and drawing (except, of course, for the single-pixel 
brush). 

There are seven sizes available. Drag the slider slowly left or 
right and you'll see the size gadget jump from slot to slot, 
indicating that you have changed to the next size. To go 
directly to a new size, click in that location within the slider 
and the size gadget will jump to your pointer. Smaller sizes 
are to the left, while larger sizes are to the right. 

Tip: Notice that ToasterPaint gives you a preview of the 
size of the selected brush when the pointer is over this 
slider gadget. 



Scissors 

The Scissors are used to create custom brushes, which can 
be any shape, size, or number of colors. These custom 
brushes can then be pasted down anywhere in the canvas 
using the current Drawing mode. 

The Scissors work in conjunction with the current drawing 
tool. Click on the tool you want to use, then click the 
scissors to activate the brush cutting mode. Draw around 
the area you want as a custom brush and release the mouse 
button. A copy of the area you've defined becomes a custom 
brush attached to the pointer. 

(continued on next page) 



(continued from previous page) 

The shape tools cannot be used directly with this custom 
brush (i.e., you could not cut out someone's eye, and then 
draw a circle of eyes using the circle tool) . To return to 
drawing with a regular brush tip, or to remove the brush from 
the pointer, simply select a brush tip from the Tools menu. 

Note: When you cut out a brush, you can cut out both the 
brush itself and its background, or cut out the brush 
without its background. See the NoBackground brush 
option on the Options menu for details. 

Important When cutting brushes for use with LightWave 
3D: Use the single dot brush and the rectangle tool, with 
Coordinates turned on. Make sure that the brush image is 
an even multiple of 32 pixels wide. If you do not follow 
these steps, LightWave 3D texture maps that use brushes 
may have visible seams. 

Important- When cutting brushes for use with ToasterCG; 
Brushes must be no more than 736 pixels wide by 400 
pixels tall. (752 is ToasterCG's maximum brush width. 
ToasterPaint "rounds off' saved brush widths that are not 
an exact multiple of 32 to the next higher multiple of 32. 
Therefore, a brush with a proper width (such as 32, 64, 
128, 256, 512, etc.) will work fine, while a brush with a 
width that is not will be saved at the next higher value that 
is a multiple of 32. (so a brush that is 272 pixels wide will 
be saved as one that is 288 pixels wide) . Any brush wider 
than 736 will be saved as 768 and be too wide for CG. 




Trajisparenq'/Warp button 

Select the Transp/Warp button to go to the Transparency and 
Warp menu, which contains all controls for setting 
transparency levels, range color painting, texture mapping, 
and tiling effects. 

See the Transparency/Warp panel for details on how to use 
these controls. 




Screen 2 

This pop-up menu allows you to decide how the spare 
drawing screen will be used: as a standard swap screen, as an 
alpha channel for the screen 1 image, or as a positive or 
negative stencil for drawing on screen 1. In all cases, screen 2 
has the exact same dimensions as screen 1, 752 pixels wide 
by ISO pixels high, with exact registration. 

Screen 2/Swap (Normal) 

This tells ToasterPaint that the spare screen is a standard 
screen, just like Screen 1. You can jump back and forth 
freely between screen 1 and 2, using all drawing modes. 



To use screen 2 as a standard spare drawing screen 
(like screen 1) 

Click and drag the pointer over this pop-up menu. Select the 
Swap option. Ms makes the spare screen into a standard, 24- 
bit color drawing screen. (This is the standard setting that 
ToasterPaint uses for the spare screen unless you set it 
differently.) 

Important: When you change the function of screen 2, its 
contents will be erased in order to reset it. Therefore, 
before you change the function of screen 2, make sure to 
save your work Otherwise, it will be lost. 

Screen 2/Alpha 

This setting tells ToasterPaint to use screen 2 as an alpha 
channel screen. This screen, which is used to generate 
transparency maps for other uses, utilizes the gray scale 
palette near the middle of the color strip rather than the 
palette filled with color hues. 

Alpha channels are used to generate transparency maps. 
Different shades of gray in the alpha channel image 
represent different brightness levels within the image. 
These brightness levels are used to determine the amount 
of transparent or blending between two images. 
Depending on an application's use of the alpha channel, 
brighter values may mean more transparency and darker 
values less transparency, or vice versa. 

The alpha screen has the exact same dimensions as screen 
1, that is, 752 pixels wide by 480 pixels high, with exact 
registration. It's important to know what the alpha channel 
is used for, since you may wish to create overlay graphics 
for LightWave or the Switcher. 

To use screen 2 as an alpha channel screen 

Go to the Tools menu and drag the pointer over the Screen 2 
pop-up menu. Select the Alpha option. 

Screen 2/Stencil Positive 

This setting tells ToasterPaint that screen 2 is to be used as 
a stencil for any drawing operations that you plan to 
perform on screen 1 . The image, text, or graphics that you 
have on screen 2 will be used as a mask, protecting those 
parts of screen 1 from being changed. The determining 
factor is the brightness of the imagery on screen 2. Any 
portion of screen 2 with a luminance value over 128, 128, 
128 (RGB) or just 128 (gray scale) is considered part of 
the mask. 

For example, screen 2 is set to Stencil Positive. On screen 
2 you create a text brush that says "ToasterPaint" and 
stamp it down using the color white (255, 255, 255). 
Back on screen 1, you select the air brush and scribble 
across the screen (making sure to go over the area where 
the word "ToasterPaint" appears on screen 2). The air 
brush will draw on screen 1 outside of the areas of the 
word "ToasterPaint." 



The positive stencil setting tells ToasterPaint to look at 
the image drawn on screen 2, and protect any portions 
that are brighter than 128, 128, 128 from being 
changed. Since the entire word 'ToasterPaint" was 
drawn in 255, 255, 255 white, it became the mask. The 
remainder of the image at 0, 0, 0 black, was not used. 

To use screen 2 as a positive stencil screen 

Go to the Tools menu and drag the pointer over the Screen 
2 pop-up menu. Select the Stencil Pos option. 

Screen 2/Stencil Negative 

This setting tells ToasterPaint that screen 2 is to be used 
as a stencil for any drawing operations that you plan to 
perforin on screen 1 . Any portion of screen 2 with a 
luminance value below 128, 128, 128 will act as a mask 
that will protect corresponding portions of screen 1 
from being changed, Anything above this value will not 
be masked. The determining factor (what part is 
masked and what part is not) is the brightness of the 
imagery on screen 2. 

As an example, let's use same screen 2 design that we 
used for the positive stencil setting (above). Screen 1 is 
blank (or any image, it doesn't matter), and screen 2 
contains the word ToasterPaint stamped in white on the 
black background. In this case, with stencil set to 
negative, select the air brush and scribble across screen 
1 (making sure to go over the area where the word 
"ToasterPaint" appears on screen 2). The air brush will 
draw on screen I inside of the areas of the word 
ToasterPaint, leaving the outside areas untouched. 

The negative stencil setting tells ToasterPaint to look at 
the image drawn on screen 2, and to protect any 
portions that are darker than 128, 128, 128 from being 
changed. 

To use screen 2 as a negative stencil screen 

Go to the Tools menu and drag the pointer over the Screen 
2 pop-up menu. Select the Stencil Neg option. 



The Draw Mode pop-up menu 

The drawing mode is the current effect or style in which 
paint will be appL 

For example, suppose the current color is bright red and 
the draw mode is Normal. When you draw on screen, you 
will lay down red paint over the background or image. If 
you change the draw mode to lighten, drawing on screen 
will lighten those portions of the screen where you draw. 

The Draw Mode button is actually a pop-up menu; drag the 
pointer over it to select a different style of drawing from the 
menu that appears. When you select a new drawing style, its 



name will then appear on the pop-up button as a reminder 
of the mode you have chosen. 

Note: If you turn on the Coordinates toggle at the 
Options menu, then the current draw mode name will be 
replaced with the X and Y coordinates of the pointer. 
This is useful for lining up graphics at exact locations. 

Note: If you activate the Use Grid toggle on the Options 
menu, then a # symbol will appeal beside either the 
draw mode name or the coordinates display, whichever 
is activated, on the Draw Mode pop-up menu. This acts 
as an indicator that the grid is active. 

ToasterPaint Drawing Modes 

ToasterPaint offers a variety of drawing modes, Each of 
these painting modes offers very powerful ways to create 
and alter images. The effect of the drawing mode extends to 
all of ToasterPaint's tools. In other words, the in the Normal 
drawing mode, all tools will draw no anally. In Darken, all 
tools will function to darken the background or image 
underneath. 

Important: Keep track of the mode and the sub-menu 
functions you have turned on! It's fairly easy to set a 
certain level of transparency for a certain draw 7 mode, 
then change drawing modes and forget thai you hffl e 
transparency turned on when you go to draw. (The 
Golden Rule: If you don't get the results you expect, 
make sure that all settings are the way they should be.) 

Following is a description of each of ToasterPaint's drawing 
modes. 

Tip: All of ToasterPaint's drawing modes can be 
adjusted using the transparency mapping controls on the 
Transp/Warp menu. For example, to Lighten an area on 
screen a small amount, select Lighten mode, and set the 
transparency controls to 50%. This lessens the effect of 
Lighten when you draw, giving you more control over 
how much of an effect is applied. 
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Normal Drawing Mode 

This is the default painting mode. 

When you draw in the Normal mode 

The paint you apply to the screen is that of the current color. 

When you stamp down a copy of a custom brush in 
Normal mode 

The brush is applied to the screen using in its normal 
colors. 




An example of Normal drawing mode on a black 
background-. Nothing fancy here, simply a few drawing 
tools used with and without the Solid button turned on. 
Normal drawing mode draws shapes and outlines in 
solid color. 



Range Drawing Mode 

he Range drawing mode applies paint to the screen using 
the color range displayed on the color strip. 

When you draw in the Range mode 

The current color is ignored. Paint is applied using the 
ramp of colors in the color range only. 

When you stamp down a copy of a custom brush in 
Range mode 

The area underneath the brush wail be colored according to 
the current range settings. The colors of the brush are not 
used by Range drawing, only the shape of the brush. 

Note: When you first select Range drawing, the 
transparency map (on the Transparency/Warp menu) is 
automatically switched on in Spherical mode. The three 
mapping modes allow you to determine how and where 
the center color appeal's when you draw on screen. (See 
the Transparency and Warping panel for details.) 



Tip: This drawing mode can be used to create 
hi^Jilighong effects, backgrounds with graduated shades 
of multiple colors, or other fighting effects. 




Three simple examples of Range drawing using a filled 
square. Each example shows the selling for the mapping 
control on the Transparency/ Warping panel beside the 
resulting graphic. The mapping control can be used to 
affect hoiv the range colors are applied. 



You can drag the point or bar gadget with in the mapping 
control to give you many more possible variations, and 
much more control over the way the range is applied. 



Lighten Drawing Mode 

The Lighten drawing mode lightens the area of the screen 
where you apply paint. 

When you draw in the Lighten mode 

The current color is ignored. Paint is not actually applied, 
rather you are simply lightening the location where you 
draw. 

When you stamp down a copy of a custom brush in 
Lighten mode 

The area underneath the brush wail be lightened. The colors 
of the brush are not used by Lighten, only the shape of the 
brush. 

Tip: Lighten is very useful with die Redo command, so 
that you can lighten an area you've just drawn. 

Important: Lighten and Darken are not mirror 
operations due to the fact that when you draw you may 
reach the upper or lower limits of possible pixel values. 
Therefore, if you use darken on an area of the screen 
five times, you will probably not be able to use Lighten 
on it five times to return it to its original state. 



Darken Drawing Mode 

The Darken drawing mode darkens the area of the screen 
where you apply paint. 

When you draw in the Darken mode 

The current color is ignored. Paint is not actually applied, 
rather you are simply darkening the location where you 
draw. 

When you stamp down a copy of a custom brush in 
Darken mode 

The area underneath the brush will be darkened. The colors 
of the brush are not used by Darken, only the shape of the 
brush. 

Tip: Darken is very useful with the Redo command, so 
that you can Darken an area you've just drawn. 

Important: Lighten and Darken are not mirror 
operations due to the fact that when you draw you may 
reach the upper or lower limits of possible pixel values. 
Therefore, if you use darken on an area of the screen 
five times, you will probably not be able to use lighten 
on it five times to return it to its original state. 





Samples of Lighten and Darken drawing on a corner of the Video Toaster 4000 logo picture. The first image is as it 
normally appears. The second image shoivs the right half of the image Lightened. The third image sIjows the right half of 
the image Darkened. 



Using the transparency mapping controls you can adjust how much lightening and darkening occurs, as well as 
whether the transition between the affected area is hard-edged (as shown) or softly blended. 



Colorize Drawing Mode 

The Colorize drawing mode changes the color of the area on 
screen where you apply paint, not the brightness. The 
colorized area takes on the shade of the current color while 
maintaining the brightness of the original image, 

For example, suppose you had an image of a red apple. If 
you selected Colorize, and use the color green as \ou 
current color, you could change the red apple to a green 
apple just by drawing on it. The light and dark areas of the 
apple would remain as light and as dark as before, only now 
they would be colored various shades of green. 

Tip: Use Colorize on a black-and-white picture to give it 
a sepia-toned look, or draw with pale, faded colors to 
achieve a hand-tinted took. You can even try your hand 
at making a black-and-white image full color. 

When you stamp down a copy of a custom brush in 
Colorize mode 

The area underneath the brush wall be colorized according 
to the current color. The colors of the brush are not used by 
Colorize, only the shape of the brush. 



RubThru Drawing Mode 

The RubThru drawing mode is a useful tool for compositing 
parts of different images into one. In the RubThru mode, 
wherever you draw on screen, the image from the other 
screen begins to show through. 

RubThru requires that you had two images loaded, one into 
Screen 1 and one into Screen 2. The current drawing color 
is ignored, since the spare screen is providing the "paint" 
where you draw. 

Note: RubThru supports all transparency features, fill, 
or any brush (including the air brush), The 
transparency controls can be used with RubThru to 
create very misty montage effects. 

When you stamp down a copy of a custom brush in 
RubThru mode, the area underneath the brush will be 
rubbed through from the spare screen. The colors of the 
brush are not used by RubThru, only the shape of the brush. 




(Above.) An example of Colorize, both before and after, 
on a portion of the Toaster 4000 logo picture. The 
lettering was originally white. On the right it has been 
colorized with a dark red. While the color change is not 
apparent in black-and-white, you should get the idea. 



(Three images at right.) An example of the Rub Thru 
drawing mode using two full-screen images, one loaded 
to screen 1 (top) and the other to screen 2 (middle). The 
resulting image (bottom) was mated using the Circle 
drawing tool, with Solid turned on, and point -type 
transparency mapping (with the edge set to 100% 
transparency.) Drawing on the logo image caused the 
other image to rub through the solid drawn circle with 
soft blending at its edges. 
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Blur Drawing Mode 

The Blur drawing mode is used to soften or defocus an 
image (or portions of the image). The current color is not 
used by Blur. Paint is not actually applied, rather you are 
simply blurring the part of the screen where you draw. 

Note: Blur is a fairly subtle effect. You may need to apply 
Blur several times before you see a noticeable 
difference. 

Tip: Use this effect repeatedly to create a very watery 
effect. 

Tip: You can use the transparency controls to control 
the amount of blurring. 

When you stamp do™ a copy of a custom brush in Blur 
mode, the area underneath the brush will be blurred. The 
colors of the brush are not used by Blur, only the shape of 
the brush. 



Blur 2 Drawing Mode 

The Blur2 drawing mode is an extension of the Blur mode; 
it blurs over a slightly greater area than Blur. Use it to soften 
or defocus an image (or portions of the image). The current 
color is not used by Blur2. Paint is not actually applied, 
rather you are simply blurring the part of the screen where 
you draw. 

Tip: Use this effect repeatedly to create a very watery 
effect. 

Tip: You can use the transparency controls to control 
the amount of blurring. 

When you stamp down a copy of a custom brush in Blur2 
mode, the area underneath the brush will be blurred. The 
colors of the brush are not used by Blur2, only the shape of 
the brush. 




The effects of Blur andBlur2. The original image on the left shows a portion of the Toaster logo. The image at center 
exhibits a single application of Blur. The image on the right shows a single application of Blur2. 
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TxMap Drawing Mode 

Hie TxMap drawing mode is used for drawing texture 
mapped or warped imagery using cut out brushes. You can 
also use it to resize brushes and images. 

The TxMap mode is not available to you until you have cut 
out a brush, since TxMap requires the imagery of a custom 
brush to manipulate into the next shape you draw. 

After cutting out a brush, go to the Options menu and select 
Copy to Swap from the brush options column. This tells 
ToasterPaint to place a copy of the brush in a special buffer 
used for TxMap mode. Select the TxMap drawing mode, a 
drawing tool, and paint with warped imagery. 

The transparency mapping and warp mapping controls on 
the Transparency/Warp menu will be activated when you 
select TxMap mode. Use the warp mapping controls to set 
the amount of warping, smoothing, and tiling when you 
draw. Use the transparency mapping controls to determine 
the blend between the warped shape and the background. 

Note: The brush you cut out for texture mapping may be 
any size, including the entire screen. Note that if you 
texture map a brush to a larger size than it was 
originally, it will looked somewhat chunky. 

Tip: Here's a useful shortcut for resizing the full screen 
image. Load the image, select the scissors tool, then 
click on Full Image. The entire image will be cut out with 
the brush tool. Activate TxMap mode and you're free to 
warp, resize, whatever, with the next drawing tools you 
use. 

Important: The first time you cut out a brush, you can 
go directly to the TxMap mode. However, for even brush 
that you cut out with the intention of texture mapping 
after that, you must go to the Options menu and select 
Copy to Alt before activating the TxMap draw mode. This 
places a copy of the newly cut brush into a special buffer 
that ToasterPaint reserves for the TxMap drawing mode. 
(Otherwise, the previously cut out brush may be used 
instead.) 



For example, here are the steps for using TxMap draw mode 
to warp an image into a spherical shape: 

Load an image (we chose the Video Toaster logo) . 

2 Use the Rectangle tool and cut out a brush that 
surrounds the part you want texture mapped. The 
brush will attach itself to your pointer. (We cut out 
the entire image as a brush.) 

3 Go to Options, to the brush options column, and 
select Copy to Swap. 

4 Go to Tools and select TxMap from the pop-up draw 
mode menu. The brush may disappear from your 
pointer, but ToasterPaint knows to use it for the next 
drawing operation (because you selected TxMap). 

Click on the Transp/Warp button to go to the 
Transparency and Warping control panel. Click on 
the point warping button (it looks like a tiny sphere) . 
Set the Warp Amount to 25%. 

6 Click on the Tools button to return to the Tools 
panel. Select the Ellipse tool. Now select the Solid 
button so that the Ellipse tool will draw solid-6JIed 
circles. 

7 Hold the Shift key and press k on the keyboard. 
This will clear the screen to the color black. Go to 
the center of the screen a drag out a circle. 

ToasterPaint will draw a filled circle with a fish-eye 
lens appearance. To alter the amount of warping, 
select the TranspAVarp button and try out the 
different settings. 
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The Video Toaster bgo before and after the TxMap example listed above. 



And Drawing Mode 

The And drawing mode is similar to painting with a colored 
filter. 

The effect of And is to change the affected colors to reflect 
the color you're drawing with. And compares the RGB 
values of each pixel on screen with those of the current 
drawing color, leaving behind only the values that can be 
found in both the screen and the applied color. 

Tip: And is also useful to remove other colors. For 
instance, if you And with Red 255 (Green 000 and Blue 
000) , the result will be the pure red separation of the 
picture. 

When you stamp down a copy of a custom brush in And 
mode, both the shape of the brush and the current color are 
used. The shape of the brush is used to apply paint to the 
image, and the paint is applied using the current drawing 
color with And mode. 



Or Drawing Mode 

The Or drawing mode is similar to blending the current 
color with the colors on screen. The effect of Or is usually to 
add color. It works by leaving color that is in either the 
brush OR on the screen (or both) . 

When you stamp down a copy of a custom brush in Or 
mode, both the shape of the brush and the current color are 
used. The shape of the brush is used to apply paint to the 
image, and the paint is applied using the current drawing 
color with Or mode. 

Note: There are no example images of the Or drawing 
mode, since the effects are most easily seen with color 
imagery. Experiment with this drawing mode using 
different colors to see its effects. 



Note: There are no example images of the And drawing 
mode, since the effects are most easily seen with color 
imagery. Experiment with this drawing mode using 
different colors to see its effects. 
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Xop Drawing Mode 

Xor stands for an "exclusive-or" operation. The Xor 
(pronounced Ex-or) drawing mode reverses the colors of 
the area you draw on. 

Tip: Use pure white (255, 255, 255) and the Xor mode 
will make the area you draw on turn negative. 

Tip: Some very interesting false color effects can be 
created by using Xor with other colors like red or blue. 

When you stamp down a copy of a custom brush in Xor 
moLv.. both the shape of the brush and the current color are 
used. The shape of the brush is used to apply paint to the 
image, and the paint is applied using the current drawing 
color with Xor mode. 
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Television and computer color are actually an additive blend of the three primary colors, red, blue, and green. When you mix 
these colors in varying quantities, you can create any of the colors that you've seen on television. ToasterPaint offers you many 
ways to mix and select color: 

• You can use the RGB sliders to add or subtract specific amounts of red, blue, or green, 

• You can use the HSV color wheel to select a hue or adjust its saturation. Use the Value slider to adjust its intensity. 

• You can create ramps of color by blending any two colors using the color range controls. 

• You can select the color you want directly from the image on screen using the "pick color" function. 




ToasterPainVs Color menu. 




RGB Sliders 

These three sliders control the red, green, and blue color 
components of the current color. For 24-bit color, each of 
the RGB sliders has a value range from 0-255 (providing 
16,777,216 different possible combinations of color). 

This control has two ways to adjust the current color value: 

• Position the pointer over the small black slider beside 
the color you want to adjust, and drag it to the left or the 
right Go right to increase its color value, go left to 
decrease it 

• Click in the gray area to either side of the small black 
slider to raise or lower its value 1 unit at a time. 



If you are using an Amiga 4000 

Although ToasterPaint is working with 16.7 million colors 
internally, there are only 256,000 distinct colors that can be 
displayed on screen. You will see color possibilities 
displayed on screen. Therefore, you should know that when 
you change a color value by any increment less than 4, you 
will not see a difference on screen, although that difference 
will occur in the actual RGB image. 

If you are using an Amiga 2000/3000 

Although ToasterPaint is working with 16.7 million colors 
internally, there are only 4,096 distinct colors that can be 
displayed on screen. Therefore, you should know that when 
you change a color value by any increment less than 16, you 
will not see a difference on screen, although that difference 
will occur in the actual RGB image. 
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Current Color box 

This box shows a large sample swatch of the current 
drawing color. It will change to show the color that you are 
mixing whenever you use the RGB or HSV color controls. 




HSV Color Wheel and Value Slider 

Together, the Color Wheel and the Value Slider comprise the 
HSV color control portion of the Color menu. (HSV stands 
for the three color components, Hue, Saturation, and Value. 
It is also referred to as HLS for Hue, Luminance, and 
Saturation.) This form of "color space" as it is called is 
popular among artists. To use the Color Wheel, just drag the 
pointer through it. The current color box and RGB sliders 
will update as you drag through the Color Wheel. 

The Color Wheel shows two aspects of the current color, 
hue and saturation. It's best to use the wheel to locate a 
color and set its saturation at the same time, since these two 
aspects of the current color cannot be adjusted separately 
with this control. 

To select a color from the Color Wheel 

Drag around the wheel in a clockwise or counterclockwise 
manner. You will see changing hues of color from red to 
magenta to blue to cyan to green to yellow (with others in 
between) . 

To adjust color saturation using the Color Wheel 

Move the pointer in a straight line, in and out from the 
center of the wheel to the outer edge and you'U adust 
saturation. For example, if you moved from the outer edge 
where the color red resides directly to the center where 
white resides, the red would grow paler and paler until it 
became white. 

The Value Slider adjusts the intensity of the color's ability to 
reflect light. This is similar to the Diffuse control found 

within Lightwave 3D, All colors reflect light. A My saturated 

ToasterPaint red, reflecting a lot of light, will look bright red. However, if 

that red reflects Me light, it will appear a dark brick red. 

Color panel, cont. This is controlled by the Value slider. 



Tip: LightWave 3D users who wish to create luminosity 
maps, or other specialty maps that use luminance values 
between 0-100%, will find the Value slider invaluable 
when creating texture maps. 




Center button 

This is one of the Range drawing mode controls. It takes the 
current color and inserts it into the center well of the color 
ramp. 

To copy the current drawing color into the left-most 
color box of the color range 

Make sure that the current color is the one you want to 
insert into the range, then click on the Center button. The 
color range will update itself automatically to display the 
new range of colors used by the Range draw mode. 

Tip: Remember that you should have the proper color 
showing in the current color box first, before selecting 
Center. 

Edge button (image shown above) 

This is one of the Range drawing mode controls. It takes the 

current color and inserts it into the edge well of the color 

ramp. 

To copy the current drawing color into the right- 
most color box of the color range 

Make sure that the current color is the one you want to 
insert into the range, then click on the Edge button. The 
color range will update itself automatically to display the 
new range of colors used by the Range draw mode. 

Tip: Remember that you should have the proper color 
showing in the current color box first, before selecting 
Edge. 

Flip Range button (image shown above) 

This is one of the Range drawing mode controls. It swaps 

the two range colors, center and edge, so that they exchange 

positions. 

To swap the two range colors 

Click the Flip Range button. The two colors will change 
positions. 
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Add Color bi ton 

Use the Add Color button to insert the current drawing color 
into one of the 24 inkwells on the color strip. This makes a 
permanent change to the palette, which means that the next 
time you turn on ToasterPaint, any colors you changed in a 
previous session will still be present. 

To insert a color into the adjustable palette 

First make sure that the current color is the one you want 
(select or mix the color as necessary). Click on Add Color, 
then click on the inkwell where you want the color installed. 
The color box you select will change to the new color. 

The color you insert into the palette is permanent, and will 
remain this color (unless you add a new color over it in the 
future). 

Note: ToasterPaint works with a 24-bit, or l6-million 
color, palette. The 24 inkwells of the color strip 
represent a selection of useful colors that you can 
change to suit your taste. They do not necessarily have to 
be used in the current image, or be taken from it. This is 
the reason why you can design your own preferred 
palette that will remain consistent from session to 
session. All colors are available to you at all times. 



Pick Color 

Select Pick Color when you wish to choose a color directly 
from the screen image itself. This is useful when you need to 
select a specific shade of color that might be difficult to mix 
with the color controls, such as a particular skin tone. 

To pick a color from the screen image 

Select Pick Color. The pointer turns into a left-pointing 
arrow. Move this pointer over the screen image. The Current 
Color box will change as you move around on the image, 
reflecting the color that is directly beneath the pointer tip. 
Men you locate the color you want, click the left mouse 
button to pick it and make it the current drawing color. 

Note: If the menu is displayed over the portion of the 
image you want to select a color from, press Esc to hide 
it. 

Tip: You can also hide the menu first, then press the 
comma key on the keyboard. This is the keyboard 
shortcut for clicking on Pick Color. 

Tip: Another method for picking color is to click on the 
current color indicator on the color strip, then drag the 
pointer up into the picture area. This puts ToasterPaint 
into an automatic "Pick Color" mode for as long as you 
hold down the mouse button. When you let go, you will 
have selected the color beneath the pointer. 



This page intentionally left blank. 
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Adding Text and Titles— the Text Panel 

The Text menu is designed to let you create text brushes for use in your video graphic designs. Toaster Paint supports 
PostScript Type 1 fonts only. Text brushes may be created at any shear or rotation angle, and in a wide variety of sizes and 
widths. You can use text brushes with any of ToasterPaint' s drawing modes, allowing you to create text with transparency, 
color ranges, texture mapping, and more. 

When you select the Text menu for the first time, the only operation available to you is Load Font. You must first select a font 
before you can create a text brush. Once you have chosen a font, all of the controls on the Text menu are available. 

To create a text brush, select a font, enter text into the text window, and click on Create Brush. If you wish to alter the size of 
the resulting brush, or change other aspects of its appearance, use the controls found on the lower portion of the panel before 
selecting Create Brush. 




ToasterPaint 's Text menu. 



(Load Font 1 



Load Font button 

To select a font, click this button. ToasterPaint will display a 
file requester for you to locate and select a PostScript font. 
Only one font may be loaded into ToasterPaint at a time. It 
will remain available from the Text menu until such time as 
you load a new font or quit ToasterPaint. 

To load a font 

Click Load Font. Use the file requester to locate and load a 
PostScript font. You will be returned to this panel, with the 
remaining controls available for use. 



Enter Text field 

The text that you wish to convert into a brush should be 
entered here. When you press Return (or click the Create 
Brush button) ToasterPaint will create the brush. 

To create a text brush 

After loading a PS font, enter text i to this field. Press 
Return. In a moment, the brush will be generated. 

Note: Depending on the size and width of the font itself, 
it is possible to create a brush that is too large to fit on 
screen. If so, make smaller brushes, a few words at a 
time so that you can work with them more easily. 
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Create Brush button 

Select this button to convert the current text string into a text 
brush. Text brushes are always made with the color white, 
but you can use the appropriate drawing mode with any 
color of your choice to stamp the brush down as you desire. 



Font Options (Bold, Outline) 

These two buttons allow you to change the basic look of the 
font when you create a text brush. They are toggle controls 
which may be turned on or off in any combination. 

Bold option 

Turn this setting on to make the font thicker, as if it were 
bold. 



Outline option 

This setting generates only the outline of the characters 
in the text brush, as if the font itself transparent. 



Height 

PostScript fonts may be sized between 10-300 lines high. 
Use the button slider to set the font height that you would 
like to use in the text brush. 



Width 

The width of a font is designed at a specific ratio to its 
height. Therefore, the Width value always defaults to 1, or 
the normal width for the font given its current height setting 
(as designed by the font's original designer) . When you 
enter a height value from 10-400, the correct width to 
maintain a 1:1 ratio will be set automatically. 

To change the width of the current font use the numeric 
slider to enter a new value. For video graphics it's often 
useful to condense a font in order to get more characters on 
the screen. In such cases, you would use a number between 
0 and 1 . To widen or expand the font, use values above 1 . 

Note: A negative value (between 0 and -1) would do two 
things: affect the width of the font in the same manner as 
a positive value (between 0 and 1), but also flip the 
brush to create a mirror image of it. 
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Shear 

Shear changes the angle of the font relative to a stationary 
baseline. If you could hold down the base of the letter and 
force it to lean to the left or right, you would have the rough 
equivalent of shear. Shear is used to italicize lettering. 

Positive shear (from 1 to 60 degrees) will angle the text to 
the right so that it appears in a familiar italic form. Negative 
shear (-1 to -60 degrees) will angle the text to the left. 

Tip: A neat trick with Shear is to create a font brush that 
is sheared at an extreme amount, say 60 degrees, and 
stamp it down using Darken mode. Then set Shear back 
to 0 degrees, create the text brush again, and stamp it 
down in Normal mode so that the baselines of the two 
brushes line up. The effect is that of a long angled 
shadow stretching back behind the font. 




Rotate 

Rotate will revolve the text brush so that it appears rotated at 
an angle. 

Positive rotation angles from 1 to 360 degrees will rotate the 
text brush in a counterclockwise direction. Negative values 
(from -1 to -360 degrees) are allowed. 

Tip: A neat trick to create text where the characters 
appear upright, yet the word(s) look slanted on an 
angle, is to create a brush using the same values for 
Shear and Rotate. Try loading a font with a 20 degree 
Shear and a 20 degree Rotate and you'll see this useful 
effect. 
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Useful Functions— the Options Panel 

The Options menu contains useful tools and utility functions that you're not likely to use often, but which are handy when you 
need them. 

These abilities include turning on and off the screen coordinates, the global fill command, brush rotation commands, the ll no 
background" command for picking up brushes, arid more. 
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ToasterPaint's Options panel. 




Coordinates 



The Coordinate button switches on the coordinate display, 
which appears on the Draw Mode pop-up. The readout 
shows the pointers distance from the upper left corner of 
the screen along two axes: X (left-right) and Y (up-down). 
The upper left-hand comer pixel is at Ox, Oy. 

When you draw on screen, the coordinate display changes 
relative to the starting point of your drawing. In other words, 
if you begin drawing a rectangle at 124x, 50y, and you draw 
a box that 50 pixels by 60 pixels, the display will read 50x, 
60y. If the menu has disappeared as you draw, click the 
right mouse button to bring it back so that you can see the 
coordinates. 



The screen display of the television signal is made up of a 
grid work of tiny squares called pixels. This grid is 752 
pixels across and 480 pixels high. Each pixel has an 
identifiable location, defined as the X and Y coordinates. 




Set Grid 

When you need lo lure up graphics along specific 
increments, it's useful to "lock" the pointer to an invisible 
grid so that it can move along specific line, only. The grid 
tool allows you to do this (see Use Grid, below). 

Set Grid allows you to set the grid increment. Select Set Grid, 
move the pointer over the screen and click and hold the left 
mouse button. You will see a tiny array of points appear. 
Drag the mouse to change the spacing of the points in the 
grid array. When the spacing is at the desired size, release 
the button. Remember to select Use Grid to activate the grid 
spacing you've just set. 



Use Grid 

Select Use Grid to lock pointer movement to the current grid 
spacing. When the grid is activated, a number sign (#) 
appeai-s next to the current paint mode or coordinate 
display on the Draw Mode pop-up menu button. 

If you have a brush already cut out, the current brush size 
and shape are unaffected by the grid. However, if the grid is 
active, the drawing tools (which also act as brush-cutting 
tools) are constrained to cut brushes in the same maim, 
that the tools are constrained to draw. 

With the grid on, drawing tools are constrained in the 
following ways: 
Freehand tool 

Since this tool draws unconnected dots, dots will appear 

only at the grid points. 

Freehand Continuous tool 

You can draw straigf ' ines from grid point to gric oint, 

either horizontally, vertically or diagonally. 

Polygon tool 

You can make a polygon whose corners lie at any 
number of grid points. 
Straight Line tool 

You can connect any two grid points with a straight line. 
Rectangle tool 

You can make rectangles whose comers lie at any four 
grid points. 
Circle tool 

You can draw circles where the center is located at any 
grid point, and the radius extends from that point to 
another grid point. 
Ellipse tool 

You can draw an ellipse whose center is located at any 
grid point, with at least one point on the circumference 
passing through another grid point. 

Global Fill 

This option is related to the Flood Fill tool. It allows you to 
chang he color of all of the flood-filled areas on screen 
(whether they are touching or not) that have the same RGB 
color value. Global Fill wall change the color in all of those 
areas in one operation. 

For example, suppose you have an image of a house. You 
have used Flood Fill to fill each of the windows v ith the 
color sky blue. The result is tha» \ ou have five unconnected 
areas that contain the same shade of blue. Later, you decide 
to make that a darker shade of blue. Select the color blue 
that you want, select Flood Fill, turn on Global Fill, and click 
in any one of the five windows. All five will fill with the new 
shade of dark blue, 



Copy to Swap 

This button copies the current screen to the swap screen. 
Both screen 1 and screen 2 must be standard drawing 
screens for this option to function. If screen 2 is set to be an 
alpha channel screen, for example, this option will not be 
avai able. 




Merge with Swap 

Merge with Swap will merge screen and screen 2using the 
operation chosen from the Mode menu. With Merge, the 
whole back picture is the "paint." 




Print Screen 



Select Print Screen to send the picture on screen to a 
printer. ToasterPaint uses the printer settings that have been 
set up from the Amiga's Workbench (printer control 
programs are found in the Preferences drawer of the 
Workbench), so you should make sure these settings are 
correct before trying to print. Refer to the Amiga Users 
Manual if you have any questions about how to set up 
Preferences to work with your particular printer. Also, make 
sure the printer is connected to the system and powered on. 

The Print feature uses a special feature of the Amiga's 
printer driver: 12-bit print, each of the 8-bit red, green and 
blue values (24 bit; altogether) are dithered to 4 bits each 
(12 bits total) before being sent to the printer. 




Clear Screen 

Clear Screen blanks the entire screen with the current 
drawing color. Anything on screen will be cleared, however, 
Undo will retrieve the image if used immediately afterward. 

Clear Screen will not affect the spare screen. 

Note: The keyboard shortcut for this command, Shift+k, 
always clears the screen using the color black. 



ToasterPaint allows you to work with two custom brushes at 
a time, a current brush that is attached to the pointer and a 
swap brush that is held in memory, The swap brush is used 
as the texture image when you are texture mapping (see the 
TxMap drawing mode) . 



Flip Horizontal 

ynen you want to reverse the current brush to make it a 
mirror image of itself, select Flip Horizontal. This command 
flips the current custom brush from right to left. 



Copy to Swap 

At any time while a brush is attached to the pointer, select 
Copy to Swap to make a copy of it in memory. 



Swap brushes 

Select Swap Brush to exchange the current brush with the 
brush in memory. This is useful when you want to alternate 
working with two brushes. 



Rer ore Swap 

Mien you have a brush in memory (i.e., you have used the 
Copy to Swap command) that you wish to use without 
removing it from memory, select Restore Swap. The current 
brush, if there is one, will be cleared from the pointer in 
order to bring back the swap brush. 



NoBackground 

NoBackground treats the current drawing color as if it were 
a stencil color during a brush cutting operation. This allows 
you to cut out a brush and pick up a copy of it without 

eking up the "background" on which it appears. Simply 
make sure the current color is the color you wish to 
consider the background, then select Nobackground and 
cut out the brush. It's very useful when you have an unusual 
shape to cut out from a normal background. 

Note: This command is designed specifically for cutting 
out brushes from the screen cleanly. As an example, 
when you try to cut out a white letter on a black 
background, ToasterPaint normally assumes that you 
want an exact copy of that area of the screen. Hence you 
cut out a white letter and its black background. 

To pick up the letter without the black background, use the 
Pick Color command (Color menu) and select the black 
background to make it the current color. Select 
Nobackground. Now select the scissors tool and cut out the 
brush. In this case you would cut out the white letter without 
the black background. 



Flip Vertical 

When you want to turn the current brush upside down, 
select Flip Vertical. This command flips the current custom 
brush from top to bottom. 

[ Rotate 490- 1 

Rotate +90 degrees 

When you want to rotate the current brush in a clockwise 
fashion, select Rotate +90 degrees, 



Rotate -90 degrees 

When you want to rotate the current brush in a 
counterclockwise fashion, selea Rotate -90 degrees. 
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Delete Options 

There are two delete options in this panel. Sometimes, to 
make more memory available for a drawing operation, yon 
need to delete the swap brush in memory. If this is 
insufficient, you may need to delete the spare screen. 

This is more effective than clearing the screen, since 
deleting it actually de-allocates the memory that is reserved 
for the spare screen. Having a blank spare screen and 
having no spare screen are two very different conditions. 
With no spare screen, you have more memory available. 

| Screen 2 "| 

Select Delete l^rcen 1 to remove screen 2 from memory. 
Any imager}' that was on screen 2 will be erased from the 
screen, and the screen removed from use. 



This option- deletes whatever type of screen is being used as 
screen 2 (normal, alpha, or stencil) . 



Select Delete Swap Brush to remove the spare brush from 
memory. If you have recently cut out a large brush, 
particularly for a TxMap operation, it is likely taking up 
valuable memory. Use this option to recover that memory. 
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Image Processing — the Process Menu 

The Process menu is designed to make image processing plug-in processes available to ToasterPaint Image processes may be 
applied to the current image, to an image that has been extracted from a Flyer clip, or to an entire Flyer clip. 

This panel is divided into three subsections. The top half is for processing Flyer clips. You have controls for selecting a clip, 
choosing which frames to process, selecting an image process, and starting the processing operation. 

The lower left portion is for processing a frame that has been extracted from a Flyer clip. To extract a frame from a clip, first 
use the upper portion of the panel to select the clip. Then use the Frame # control to choose which frame you want to load. 
Finally, use one of the load field buttons to load an image into ToasterPaint. 

The lower right portion of the panel is for processing just the current screen image, rather than a Flyer clip. 



(none) 



igth 



Firet Fran 
Last Frame ( 







From Source Clip (above) 

j < ►) H Load Field 1 1 Load Field 2 
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Clip Processing Controls 



(none) 




Source Clip button 

This button allows you to select the source Flyer clip for 
image processing or image importing. To select a source 
clip, click this button. Use the file requester to locate and 
select the original Flyer clip. Only one clip may be active at a 
time. Its name will be displayed on the button once loaded. 

The length of the selected Flyer clip will be shown in the 
Length window below the Source Clip button. This window 
is for display only; you cannot edit or change the length of 
the original clip. 




Frames to Process 

Use these controls to select which portion of the source clip 
is going to be processed. 

By default, the First Frame and Last Frame windows display 
the full length of the clip. Use the jog-shuttle button beside 
either window to skim through the clip and select up the 
portion to be processed, or type in time code values if you 
prefer. 




Process Ciip pop-up menu 

This pop-up menu contains a list of the current image 
processes that can be applied to the current clip. Drag the 
pointer over it to select the process you wish to apply to the 
current clip. 

This does not activate the image processing procedure. This 
simply selects which one you want to apply. 

Process button (shown above) 
This button begins processing the selected clip with the 
chosen image process. Once selected, it will display a file 
requester asking that you specify a location and a name for 
the selected output clip (you cannot save a processed clip 
over itself, or over another clip; you must create a new clip 
when image processing) . 

Loading a Single Image from a Clip 

To load a single frame from a Flyer clip into ToasterPaint, 
follow these steps. Use the Source Clip button (on the upper 
portion of the panel) to select a clip. Now use the Frame # 
time code gadget to locate a specific frame (you'll see it 
displayed by the Flyer) . Finally, select whether you wish to 
load Field 1 or Field 2 into ToasterPaint. 




Process Screen pop-up menu 

This pop-up menu contains a list of the current image 
processes available to ToasterPaint that can be applied to 
the current screen. Drag the pointer over it to select the 
process that you wish to apply to the current image. 

Process button (shown above) 

This burton begins processing the screen image with the 

chosen image process. 




Frame # selector 

If you wish to load a specific image from a video clip into 
ToasterPaint, select it using the controls on the upper 
portion of this panel. Then use the Frame # Selector to pick 
the frame that you wish to paint. Click one of the Load Field 
buttons (described below) to load the image. 



Load Field 1 button 

Select this button to load field 1 of the specified frame from 
the current clip into the current ToasterPaint screen. 



Load Field 2 button 

Select this button to load field 2 of the the specified frame 
from the current clip into the current ToasterPaint screen. 



ToasterPaint 



Process panel, cont. 




38 



Blending and Warping Graphics— the Transparency S Warping Panel 

The Transparency and Warp control panel contains controls for a variety of special effects. From this menu you can control 
the transparency of any painting or drawing operation, adjust the amount of warping (warpage?, warposity?, whatever!) and 
tiling used when texture mapping, and control the placement of the center and edge colors when using the Range drawing 
mode. This menu offers tremendous power to blend graphics seamlessly, warp and re-size images, and create three 
dimensional effects. 




ToasterPaint's Transparency and Warping panel. Note that when the TxMap drawing mode is not active, the Warp 
controls (on the right side of the panel) will be dimmed and unavailable. 



Transparency/Range Mapping Controls 




The transparency mapping controls are available at all times 
and for all drawing modes in ToasterPaint. For all drawing 
modes, the Center and Edge sliders, in conjunction with the 
locator map, function to add transparency to the areas 
where you draw. In Range mode, the locator map also 
determines where the center and edge colors are placed. 

The Center and Edge buttons set the amount of transparency 
that is applied when drawing. The locator map controls are 
used to determine the placement of the transparent effect. 



When you wish to use transparency, go to this menu and 
select the type of mapping you want: constant, point, 
horizontal, or vertical. Select the amount of transparency to 
be applied at the center and how much is applied at the 
edge of any drawing operation. As you go to draw, 
ToasterPaint will blend your drawing according to these 
settings. 

Important: The Range mode does not make use of the 
Center and Edge controls on this panel; those are used 
for setting transparency only. Range mode makes use of 
the locator only. If you use the Center or Edge sliders, 
you will be setting a transparency value to either the 
center or the edge. This means that the next time you 
draw you'll be using the same mapping type (either 
point, horizontal, or vertical) to determine the 
placement of the center and edge colors and the 
placement of transparency. The center and edge colors 
will be mapped according to the map. The Center and 
Edge sliders will add some amount of transparency 
where those colors appear. 



Six examples of stamping down a brush using different transparency types and settings. 



Here, transparency was set to Constant (note the 
soldi block filling the map). The Center and Edge 
sliders were set to 0 (no transparency). The brush 
was stamped dawn. It appears fully solid. 




Here, transparency was set to Constant. The Center 
and Edge sliders were set to 50. The brush was 
stamped do wn. It is 50% transparent. 




For this image, transparency was set to Point 
(using the sphere button) The Center slider was at 
0, and the Edge slider at 100 

When, the brush was stamped down, it was solid at 
its center, fading out to full transparency at the 
outer edges. 



For this image, transparency was set to Point, the 
Center slider to 0, and the Edge slider to 100. 

When the brush was stamped down, the Center 
portion (at the draggable box on the map) was 
solid, and the edge faded fully away toward the 
lower right. 



Here we selected Horizon tal transparency. The 
Center was set to 0 and the Edge to 100. 







Here we selected Vertical transparency. Again, the 
Center was set to 0 and the Edge to 100. 




Center mini-slider 

The Center numeric slider sets the amount of transparency 
applied for any drawing or painting operations (drawing, 
painting, stamping down a brush, texture mapping, etc.). 
This value ranges from 0-100%. 

When point transparency mapping, "center" refers to the 
the hotspot indicator (that you can position freely) . The 
value you set determines how transparent that point is, with 
a softly-blended falioff toward the outer edges. 

When horizontal or vertical transparency mapping, "center" 
refers to the hotspot bar (that you can position). Again, the 
value set here determines the amount of transparency along 
the bar, with a soft falioff toward the edges. 



Edge mini-slider 

The Edge numeric slider sets the amount of transparency 
applied for any drawing or painting operations (drawing, 
painting, stamping down a brush, texture mapping, etc.). 
This value ranges from 0400%. 

When point transparency mapping, "edge" refers to the the 
hotspot indicator (that you can position freely) . Here also, 
the value you set determines how transparent that bar is, 
with a softly-blended falioff toward the outer edges. 




Point transparency 
Horiztonal transparency 
Vertical transparency 



Transparency/Range locator map 

This map allows you to set the type and location of settings 
used for applying transparency. The three buttons to the 
right of the map set the type of transparency mapping: point 
(the sphere), horizontal (sideways cylinder), and vertical 
(upright cylinder). There is a fourth setting, constant (solid- 
filled map) , which is available any time one of these is 
toggled off. 

Note: For all four types of transparency mapping, setting 
both the Center and Edge sliders to a value of 0 essentially 
turns off any of the effects of transparency. 




' Constant Transparency ("Off for Range drawing) 

Constant transparency is the default setting for transparency. 
When this setting is active, the map appears filled with a 



solid gray block, and the Center and Edge controls are 
locked so that when you adjust one you are adjusting both. 
Any drawing operation that you carry out will be affected 
evenly by the transparency settings, from center to edge. A 
setting of 50% will result is drawing that is 50% transparent 
across the entire drawn area 

Note: If you are in Range drawing and you set the map 
to this mode (by toggling off one of the other three), you 
have also turned off Range mode. You will need to 
return to the Tools menu to reselect it. 




Point Transparency (Point Mode for Range drawing) 

When you select point transparency, the map displays a tiny 
square block at its center. You can drag this square 
anywhere on the map, which sets the position of the hotspot, 
whose transparency is governed by the Center slider. 
In this mode, the Center and Edge controls are freely and 
independently adjustable. 




Horizontal Transparency (Horizontal Mode for 
Range Drawing) 

When you select horizontal transparency, the Center and 
Edge controls are freely and independently adjustable. The 
map appears to have a tiny bar across its center. This bar 
represents the "center," which is affected by the value of the 
Center slider. You can drag this bar up or down the map, 
changing the area where the center transparency value is 
located. 




Vertical Transparency (Vertical Mode for Range 
Drawing) 

When you select vertical transparency, the Center and Edge 
controls are freely and independently adjustable. The map 
appears to have a tiny bar across its center. This bar 
represents the "center," which is affected by the value of the 
Center slider. You can drag this bar left or right on the map, 
changing the area where the center transparency value is 
located. 



Warping Controls 




When activated, the warp controls allow you to texture map 
or warp any brush into a new shape. 



The warping controls on this menu are only available after 
you have cut out a custom brush, copied it to the swap 
screen, and then selected TxMap as the current draw mode. 
These steps are necessary since warping, which contains the 
controls for texture mapping, requires a custom brush to be 
placed in a special memory area so that it can work its 
magic. 




Warp Amount 

Think of the warp amount as the amount of "fisheye lens" 
effect you want to apply when drawing. The higher the 
setting, the greater the amount of bending will occur. 
Warping may be set from 0-100%. 

If you only want to resize an image or map it into another 
shape without using any warping, leave this value set to 0. 
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Horizontal Tiles 

Tiling allows you to repeat the custom brush pattern a 
number of times, making multiple copies within the area 
that you draw. Horizontal tiling affects the number of times 
the brush image is repeated from left to right This value can 
be from 1-15. 

Note: How to use tiled drawing: After choosing tile 
settings, go back to the Tools menu and select a drawing 
tool (say, the solid filled rectangle). Draw out a 
rectangle. You'll see the original brush texture mapped 
and repeated within the rectangle. For a perspective 
effect, use the polygon tool and draAv a pyramid shape. 
The result will be a repeated pattern that is squeezed 
toward the top, looking as though it stretches into the 
distance. 

Tip: A good use of tiling would be after you have cut out 
a brush of a red brick. Using the tiling feature of texture 
mapping, you could draw a large square and tile it with a 
wall of repeated red brick 



Vertical Tiles 

Tiling allows you to repeat the custom brush pattern a 
number of times, making multiple copies within the area 
that you draw. Vertical tiling affects the number of times the 
brush image is repeated from top to bottom. This value can 
be from 1-15. 

Note: See the Note and Tip for Horizontal Tiling, above. 
They also relate to Vertical Tiling. 
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Smoothing 

The Smoothing button affects texture mapped, or warp 
operations, only. Smoothing antialiases the custom texture- 
mapped brush and helps eliminate the jaggies that often 
occur when resizing graphics. The brush is automatically 
antialiased (using l6x oversampling and arranging to soften 
the edges) and given a much greater apparent resolution. 
When smoothing is on, texture mapping takes a little longer, 
but the results are generally worth the extra few seconds. 
With Smoothing inactive, no antialiasing is used. 

Warp Locator Map 

This map allows you to set the type and location of settings 
used for applying texture mapping. The three buttons to the 
right of the map set the type of warp mapping: point (the 
sphere), horizontal (sideways cylinder), and vertical 
(upright cylinder). 

Note: For all three types of warp mapping, leaving all 
three sliders to their default values (Warp Amount 0, 
Horizontal Tiles 1 , and Vertical Tiles 1) essentially turns 
off any warp and tiling effects, allowing you to 
remap/resize an image without these special effects. 




The Point Warping button is the checkei'ed sphere at the 
upper fight. Click on it to toggle Point Warping on or off 
The locator map shows a tiny square when Point 
Warping is active. 

Point Warping 

When you select point warping, the warp map displays a 
small square in the center of the map. This block represents 
the "center" toward which the most warping will occur. You 
can drag this square around the map, changing the focal 
point for warping. 




The Horizontal Warping button is the upright canister at 
right center. Click on it to turn Horizontal Warping on or 
off. When Horizontal Warping is active, the locator map 
displays an upright bar. 

Horizontal Warping 

When you select horizontal warping, the warp map displays 
a white bar across the center of the warp map. This bar 
represents an axis where the most warping will occur. You 
can drag this square left or right on the map, changing the 
focal point for warping. 



How Warp Affects the Drawing Tools 

Any drawing tool can be used with the TxMap drawing 
mode, In most cases, you'll want to use a tool with the Solid 
button turned on. Otherwise you'll draw unfilled areas, 
which probably is not what you wanL 

Freehand Continuous 

Can be used for unusual shapes and to simulate more 
complex objects. Once you've placed an image, use 
other drawing modes (such as Darken or Transparency) 
to blend the image into the rest of the picture. 

Polygon 

Tliis is usually the best tool to use for perspective effects. 
The trapezoid shape with Warping set to 0 is the most 
common polygon for generating the most realistic 3D 
effects. 

Rectangle 

This is the most commonly used shape for straight brush 
re-sizing (with Warp Amount set to 0). The proportions 
of the original brush can be altered to a great degree 
without affecting the quality of the re-mapped brush. 

Note: When using TxMap and filled rectangles, you 
can constrain the filled rectangle to the same aspect 
ratio as the Swap brush by holding down the Alt key 
as you drag out the box. 

Circle and Ellipse 

Useful for creating spherical effects, The best settings for 
the Warping controls are generally slight (10-25%) 
Warp Mount with Point Warping set in the center. 



The Vertical Warping button is the upright canister at 
right center. Click an it to turn Vertical Waiping on or 
off. When Vertical Warping is active, the locator map 
displays a level bar. 

Vertical Warping 

When you select vertical warping, the warp map displays a 
white bar across the center of the warp map. This bar 
represents an axis where the most warping will occur, You 
can drag this square up or down the map, changing the 
focal point for warping. 
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ToasterPaint Tips and Tricks 



The following pages constrain a set of tips and tricks that you'll find useful in working with ToasterPaint. 



Cutting Out the Entire Screen 

Here's a quick way to cut out the entire screen image for 
texture mapping. 

J . Press the TAB ;ey to reset all values. 
2j ■ Load the image. 

3. Select the scissors. 

/ . Press REDO. In a moment , the entire screen will 
X appear, attached to your pointer. 

Now you can copy the brush to the swap buffer, select 
TxMap, and begin texture mapping. Just in case you need 
help,.. 

£ . Go to the Options panel and select Copy to Swap 
y from the Brush options. 

6. Go to the Tools panel and select the TxMap 
drawing mode. 

7. Select any drawing shape, such as the circle tool. 
Turn on the Solid option. Now draw a shape. 
TxMap will use the buffered brush image and fill 
the drawn shape with it. Try out ail the shapes to 
get more ideas on how to use this powerful feature. 



Re-Sizing Full-sized Screens 

Many graphics artists need to resize elements when creating 
graphics. Here's an effective method for resizing full-screen 
images easily. 

1. Press the TAB key to reset ail values. Turn on the 
coordinates grid. 




Load the image. 



3. Draw a filled rectangle of any size, starting at Ox, 
Oy, and (for over-the-shoulder graphics) go to 
about 294x, 188y). 

yj^ Press 7 on the keyboard (this turns on TxMap). 
^. Click Undo. 

6. Click Redo. ToasterPaint wiil use the loaded image 
as its source material for the TxMap operation. 

7. Now cut out the resized image, clear the screen, 
and place it for your over-the-shoulder key 
graphic. 

Note: 

This will only work if there is no "swap brush" or current 
brush prior to the operation. ViaARexx, sizing may be 
adjusted in 1/16 increments, meaning you can slightly 
magnify (or crop the right and bottom sides) of the 
image. 

Note: Since ToasterPaint centers your cursor on the brush 
after you've cut it out, try the following coordinates for a left- 
oriented or right-oriented over-the-shoulder graphic: left - 
552x, 138y; right - 200x, 138y. 



Effects Using Transparency 



Perspective Tricks 



Clouds and Mist 

oking realistic clouds or mist is easy when you use Range 
mode with Transparency. Set up a range of white to light 
gray for sunny days or darker grays for a more overcast 
setting. The proper setting of the Hotspot and Transparency 
levels add the right degree of translucency to mist or fog. 

Translucency 

Objects can be made translucent with the correct 
application of Transparency. Using a semi-transparent light 
gray to draw an object is an excellent simulation of glass, A 
Range mode set up of white at the notspot to gray at the 
edge with the correct placement of the Hotspot in the 
locator can make a glass object with light-source reflections. 

Montage 

Using Edge Transparency when pasting down custom 
brushes helps to more effectively blend them into the 
picture. Try using various amounts of edge Transparency in 
the Montage tutorial when pasting down the lips. You'll 
notice that the transition is much smoother; another benefit 
is that you don't need to be as precise when cutting out the 
custom brush, because varying the Edge Transparency will 
blend out any unwanted details. 

False Color 

Using Transparency with ToasterPaint's logical modes (And, 
Or, and Xor) can yield some very interesting computerized 
false color effects; make Xor'ed halos of false color by 
setting Hotspot Transparency at 100% and Edge 
Transparency at 0% and drawing over the desired area. 

Because there are so man} different combinations and 
possible modes, there are usually subtle differences between 
seemingly identical modes, such as painting in Normal 
mode with 50% transparent white and painting using 
Lighten mode. To prove this to yourself, set the 
Transparency controls to 50% with the Hotspot off. Select 
the color white from the 16 color palette. Using Normal 
mode, draw a filled rectangle over any portion of an image. 
Then choose Lighten from the Mode menu and click on 
Undo and then Redo. You will notice a definite difference 
between the two modes that would at first glance seem 
identical. 

Interactive Transparency 

The Transparency controls are also interactive; that is, you 
can manipulate them while an object is being drawn to 
create unusual effects. If the ToolBox vanishes w hile 
drawing the object, click the right mouse button to halt the 
process, then click Undo and Redo. While the process is 
being repeated, move the Hotspot locator or change the 
Transparency sliders. This works better on a large object, 
because with a small object there isn't much time. 



Darkening in the Distance 

With texture mapping, w hen you draw, say, a pyramid, 
ToasterPaint "squeezes" the brush or image to fit the shape. 
This gives you an ''extending into the distance" look. 

To enhance that distant feel, right after the first opei ition 
select Darken mode, set the transparency mapping m 
horizontally to the front of the drawn area, and click Redo. 
This will darken the rear edge of the brush and not die front 
edge, reinforcing the feeling of distance in the background. 

Perspective Fill Screen 

Use the Tiling controls set to 9 by 9, use TxMap to draw a 
rectangle covering the bottom two-thirds of the screen, with 
Warp Amount set to high, and the I lori/ontal Warping at the 
bottom of the Warping locator. This gives you the effect of 
the brush receding off Into the distance. 

Perspective Effects 

Transparency and the other modes can help simulate 
different kinds of perspective: 

• Using Blur with the transparency set to around 90% and 
painting over objects in the background of your picture will 
give the effect of great distance; the objects will blur slightly 
as if seen through a hazy atmosphere. You can increase the 
amount of blur by repeatedly clicking the Redo button. 

1 Colorizing background objects with blue and 
approximately 75 - 90% transparency will also give them the 
look of being at a great distance (aerial perspective) but 
without actually blurring them. Objects seen at a great 
distance through a clear atmosphere take on a blue tinge 
but remain sharp in detail. 



Effi is Using Texture Mapping 



Range < ingTr i 



Severe Warping 

More severe warping effects can be obtained by pasting 
down an image using TxMap mode and warping at 
maximum, then click Scissors and Redo. The image you just 
created is turned into a custom brush. Now choose Copy 
This Brush from the Swap sub-menu in the Brush menu. 
Select a shape tool and draw a new shape on the screen. 
The previously warped image is warped even further into the 
new shape, since the Warping control is still set to 
maximum. 

Interactive Texture Mapping 

The Warping controls can work interactively (in real time) 
for unusual effects. Activate TxMap mode (remember, you 
must first cut out a custom brush and then copy it) , then 
draw a new shape on the screen. The custom brush is 
texture mapped into that area with the Warping control 
settings applied. Now click Undo, and then Redo. (If the 
Too LBox is not showing, immediately press -.) Grab the 
Warping Point in the Warping locator and move it around 
while the image is being drawn. The warping effect moves 
around in the image as it is being drawn. Of course, this 
works best if the image being drawn is large, so that you 
have enough time to make these changes (turn on 
Smoothing to give you more time). Try using the Horizontal 
Warping bar and moving it up and down to create a wavy, 
rippling effect. 

Tiling Tip 

To get more than 9 copies of a brush in a Tile, use Tiling 
again on the brush. For example, if you want 12 copies of a 
brush vertically and horizontally, cut out the custom brush, 
copy it, then activate TxMap and set the Tiling controls to 6 
by 6. Then stamp down the brush, click Scissors and click 
Redo, then copy this new brush and select 2 by 2 Tiling, 
then stamp down the new brush. 



Multiple Color Ranges 

To create color gradations with more than two main colors 
(and their intermediate shades), use Range colors in Range 
mode to draw part of what you want. Then set a new Range 
color. For instance, if you want a range from red to yellow to 
blue in a rectangle, set a red to yellow range, draw half the 
rectangle, then set a yellow to blue range and draw the other 
half of the rectangle. 

Reverse Color Range Text 

This effect uses Range colors to bring out text against a 
background of the same range. Select Range mode, then 
choose the Horizontal Hotspot and drag it to the bottom of 
the Hotspot Locator in the Transparency & Warping panel of 
the ToolBox. Go to the Text panel and type in the title you 
want (a large display font works the best; at least 24 point). 
When the text appears, select Copy This Brush from the 
Swap sub-menu in the Brush menu. Go to the Transparency 
& Warping and move the Horizontal Hotspot to the top of 
the Hotspot locator. Now go to the Tools and select the 
Filled Rectangle tool and draw a rectangle about the size of 
the text you created (it can be larger or smaller, if you 
prefer). Now select TxMap mode from the Mode menu and 
click Redo. If you like, turn on the Smoothing in the 
Transparent & Warping menu before doing this. You now 
have text against a background where the same color range 
goes in opposite directions. 



Miscellaneous Tips 



Unexpected Results 

If you're not getting what you expect when you draw, check 
to see what Drawing mode you're in, or see if you've left the 
Transparency controls on. Usually, unexpected results are 
caused by a control from another panel that has been "left 
on." 

Press the Tab key to return ToasterPaint to its default 
settings and try again. 

Canceling an Operation in Progress 

The right mouse button cancels any operation in progress. 
Since ToasterPaint draws things from the top down, this 
feature can be used to draw only the top half of a brush or a 
shape. 

Merging Pictures 

Remember, with Merge Picture, the whole back picture is 
the paint that can act on the front picture with any of the 
Mode menu features. Try bringing a picture into the front 
using Transparency controls for a "soft-focus" effect. 

Using Range to Create Colors 

When not in use with Range mode, the Range colors can be 
set up to hold a spread of colors that you'll be using often. 
For example, if you want to find a nice gold hue, place 
yellow in one end of the range and brown in the other. The 
blend of color will give you a rich set of shades in the gold 
range. 



Loading Files Faster 

Files can be opened by double-clicking on the file name. 
Faster Paint, Faster! 

Using the keyboard shortcuts grabs time. When you find 
yourself reaching for the same button or menu item for the 
hundredth time, look at the keyboard shortcut list. Painting 
with two hands is faster than painting with one hand. 

Freehand Drawing 

Freehand drawing works rapidly, but if you release the 
mouse button and draw again before the "Zzz" cursor 
disappears, ToasterPaint considers that as part of the 
original brush stroke. A single Undo will remove all such 
paint from the screen. This can be used to sign your name 
on the screen with Freehand drawing, and then clear your 
name off the screen by clicking Undo. 

Undo/Redo 

If you draw something on one screen, then Undo it and 
swap screens, the Redo button will re-draw it in the exact 
same location on the swap screen. 
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ToasterPaint Keyboard Shortcuts 



Tools 




Menu Commands 


Key 


Function 


Key 


Function 


a 


Redo 


B 


Restore Brush 


b 


Scissors 


H 


Copy picture to Swap screen 


c 


Unfilled Circle 


N 


Copy Brush to Swap 


C 


Filled Circle 


t 


NoBackground off 


d 


Unfilled Continuous Freehand 


T 


NoBackground on 


D 


Filled Continuous Freehand 




Font Requester 


e 


UrMed Ellipse 


j 


Swap screens 


E 


FiJJed Ellipse 


J 


Exchange custom brushes 


f 


Fill Off 


K 


Clear screen to black, set current color to white 


F 


Fill On 


1 


Load Frame 


8 


Coordinates/Mode toggle 


L 


Save Frame 


G 


Grid On/Off Toggle 


0 


Load Brush 


h 


Set Grid 


0 


Save Brush 


m 


Magnify mode toggle 


P 


Load RGB 


r 


Unfilled Rectangle 


P 


Save RGB 


R 


Filled Rectangle 


X 


Flip brush horizontally 


s 


Freehand tool 


y 


Flip brush vertically 


U 


Undo 


z 


Rotate brush 90 degrees clockwise 


V 


Unfilled Polygon 


Z 


Rotate brush 90 degrees counterclockwise 


V 


Filled Polygon 






Fl 


Tool/Transparency & Warping toggle 


Painting Modes 


F2 


Tool/Text Controls toggle 


Key 


Function 


F3 


Tool/Palette toggle 




Normal mode 


F4 


Undo 


1 


Range mode 


F5 


Redo 


2 


Lighten mode 


- 


Smaller brush size 


3 


Darken mode 


= 


Larger brush size 


4 


Colorize mode 


\ 


Brush shape toggle 


5 


RubThru mode 




One-pixel brush 


6 


Blur mode 






7 


TxMap mode 






8 


And mode 






9 


Or mode 






0 


Xor mode 






< 


Blur2 mode (not available from the menu) 
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ToasterPaint Keyboard Shortcuts,continued 



Transparency & Warping 


Miscellaneous 


Key 


Function 


Key 


Function 


n 


center hotspot in Warping Locator and Hotspot 


M 


Toggles memory display on menu screen 




Locator 


Q 


Return to Switcher 


F6 


100% Hotspot, 100% Edge 


s 


Snap mode toggle for lx mode 


F7 


50% Hotspot, 50% Edge 


w 


Whole screen operation 


/ 


Texture Map Smoothing Off 




Unload ToasterPaint from memory (super-quit) 


7 


Texture Map Smoothing On 


Arrow keys Scroll picture; scroll magnify window. 


! 


Dithering Off - affects preview screen only 


Alt 


Preserve aspect in TxMap mode filled rectangles 


@ 


Pattern Dither - affects preview screen only 


Esc 


Control panel open/close toggle; close magnify 


# 


Random Dither - affects preview screen only 




window 




(default) 


Help 


Toggle auto-scrolling with mouse 






Return 


Activate string gadgets to enter strings; OK on 


Palette 






requesters. 


Key 


Function 


Space 


Cancel operation in progress. 




Pick Color 


Tab 


Default program settings (Transparency off, 








hotspot centered, Normal mode) 


Text 








Kev 


Function 


Rendering 


$ 


Text Smoothing toggle 


. Key 


Function 


/o 


Bold toggle 


F8 


Render frame to DV1 


A 


Italics toggle 


F9 


Render frame to DV2 


& 


Underline toggle 


F10 


Render to framebuffer toggle 






Del 


Auto-render toggle 



ToasterPaint Index 



1 button 


8 


Font options 


32 


1,2, 3, 4 Grab buttons 


13 


Frame # selector 


38 


2 button 


8 


Framegrab controls" 


13 


Add Color button 


29 


Frames to Process controls 


37 


Air Brush draw tool 


16 


Freehand continuous draw tool 


15 


And draw mode 


25 


Freehand draw tip 


47 


Auto-Scroll (A2000, A3000) 


5 


Freehand draw tool 


15 


Blur 2 draw mode 


23 


Full Image button 


17 


Blur draw mode 


23 


Global Fill button 


34 


Bold font option button 


32 


Grayscale inkwells 


9 


Brush (Scissors) button 


17 


Height controls 


32 


Brush Options 


35 


Hide/Unhide button 


7 


Brush Shapes buttons 


17 


Horizontal Tiles 


42 


Brush Size selector 


17 


Horizontal Transparency setting 


41 


Center color button 


28 


Horizontal Warping 


43 


Center mini-slider (Trans/Warp panel) 


41 


Import Field button 


13 


Circle draw tool 


17 


Import Frame button 


13 


Clear Screen button 


34 


Keyboard Shortcuts 




Clip Processing panel 


37 


Lighten draw mode 


21 


Color inkwells 


9 


Load Alpha button 


11 


Color panel 


27 


Load Brush button 


11 


Color Strip 


9 


Load Commands 


11 


Color Wheel 


28 


Load Field 1 button 


38 


Colorize draw mode 


22 


Load Field 2 button 


38 


Constant Transparency setting 


41 


Load Font button 


31 


Control Panel 


7 


Load Framestore button 


11 


Control Panel components 


7 


Load RGB button 


11 


Coordinates button 


33 


Magnify button 


7 


Copy to Swap (brush option) button 


35 


Main Display controls 


13 


Copy to Swap (screen option) button 


34 


Merge with Swap (screen option) button 


34 


Create Brush button 


32 


Merging Pictures 


46 


Current Color box 


28 


Mouse Functions 


3 


Current color 


9 


Moving the screen 


6 


Cutting out the whole screen as a brush 


44 


No Bkground button 


35 


Darken draw mode 


21 


Normal draw mode 


20 


Delete Options 


36 


Options panel 


33 


Delete Screen 2 button 


36 


Or draw mode 


25 


Delete Swap Brush button 


36 


Perspective Tricks 


45 


Disk menu 


11 


Pick Color button 


29 


Draw Mode pop-up 


19 


Point Transparency setting 


41 


Drawing Modes 


19-26 


Point Warping 


43 


DV1 button 


13 


Polygon/Vector draw tool 


15 


DV2 button 


13 


Print Screen button 


34 


Edge color button 


28 


Process button (clip processing) 


38 


Edge mini-slider (Trans/Warp panel) 


41 


Process button (image processing) 


38 


Effects using Texture Mapping 


46 


Process Clip pop-up 


38 


Effects using Transparency 


45 


Process Panel 


37 


Ellipse draw tool 


16 


Process Screen pop-up 


38 


Enter Text suing 


31 


Range colors 


10 


Entering ToasterPaint 


3 


Range draw mode 


20 


Exiting ToasterPaint 


3 


Range Drawing tricks 


46 


File Requester, how to use the 


14 


Range Mapping controls 


39 


Flip Horizontal button 


35 


Rectangle draw tool 


16 


Flip Range button 


28 


Redo button 


8 


Flip Vertical button 


35 


Render button 


8 


Flood Fill button 


17 


ReSizing the screen 


44 



Restore Swap (brush option) button 35 

RGB sliders 27 

Rotate +90° button 35 

Rotate -90° button 35 

Rotate controls 32 

RubThru draw mode 22 

Save Alpha (4-bit) button 12 

Save Alpha (8- bit) button 12 

Save Brush button 12 

Save Clip button 12 

Save Commands 12 

Save Framestore button 1 2 

Save RGB button 12 

Scissors button 17 

Screen 2 pop-up 18 

Screen 2 (Delete option) button 36 

Screen control buttons 8 

Screen Displays 4-5 

Screen Flash (A2000/A3000) 3 

Screen Options 33 

Set Grid button 33 

Shear controls 32 

Shifting the screen 6 

Smoothing button 42 

Solid button 16 

Source Clip button 37 

Straight Line draw tool 1 5 

Swap Brush (delete option) button 36 

Swap Brushes button 35 

Switcher button 8 

Terminology 4 

Text Panel 31 

Tips and Tricks 44-47 

Toolbar 2 

Tools menu 2 

Tools menu 15 

Transparency and Warping Panel 39 

Transparency Mapping controls 39 

Transparency/Range locator map 4 1 
Transparency/Warp panel 

TxMap draw mode 24 

Underline font option button 32 

Undo button 7 

Use Grid button 34 

Using Range to Create Colors 46 

Vector/Polygon draw tool 15 

Vertical Tiles 42 

Vertical Transparency setting 4 1 

Vertical Warping 43 

Warp Amount 42 

Warp Locator map 42 

ToasterPaint Warping controls 42 

Width controls 32 

Index Xor draw mode 26 
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ToasterCG 
Character Generator 



Welcome to ToasterCG.ToasterCG uses both the keyboard and the mouse for fast and easy character generation. How do TSlHIP flf 

you use ToasterCG? There are only a few steps to learn. 



• Select the page type. Each each page type is dedicated to a certain kind of display. Choose the appropriate page 
type for the manner you wish to display a graphic (scroll, crawl, etc.) 

• Enter your text. This is the hard part, deciding what you want to say! Use ToasterFonts, Color ToasterFonts, 
PostScript fonts, and Amiga Outline fonts. You can even load your own graphic brushes, 

• Fine-tune the page. Change fonts, sizes, colors, and shadows at any time by selecting an item with the mouse, and 
clicking on a button to make the change. Drag elements around the screen to compose the page to your liking. 

• Save the screen as a generated image, ready for display by the Toaster. 

That's it — you've learned ToasterCG! You'll find it surprisingly simple, friendly, and powerful. 

The Building Blocks of Character Generation 2 

ToasterCG Basics 3 

A Tour of the ToasterCG Screens 4-6 

Getting Started 

Entering and Exiting CG, Selecting Page Type 7-11 

Loading Fonts, Text Brushes, Brushes, Boxes, and Underlines , MS 

Removing Items from the Screen Ib 

Choosing Fonts and Font Sizes, Resizing Text 17 

Getting Font and Brush Information 18 

Tips, Questions and Answers 19 

Layering and Overlapping Items on Screen 20 

Adding and Positioning Shadows 21 

Adding and Positioning Outlines 22 

Setting Color and Transparency for All Items 23 

Notes About Transparency and Gradient Colors 25 

Page Composition Tools 

Justifying and Centering Text 26 

Creating Lower One-Third Graphics 27 

Selecting Colors/Images for the Background (Framestore Pages only) 28 

Lining Up Text Over Background Images 30 

Display Operations 

Test Rendering Single Lines (Key and Framestore Pages only) 32 

Displaying Key and Framestore Pages from ToasterCG or Switcher 33 

Displaying Scroll or Crawl Pages , 34 

Changing the Speed of Scroll or Crawl Pages 35 

Setting a Repeat for Scroll or Crawl Pages 36 

Page and Book Controls 

Changing or Copying Pages 37 

Clearing Lines, Pages, or Books 38 

Loading Text Files 39 

Loading (or Appending) Pages and Books 40 

Saving a Page 41 

Saving a Book 42 

Special Characters and Symbols 43 

Tips & Tricks, Notes 44-47 

Index 48 
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The Building Blocks of Character Generation 



In television, the primary device used to convey program content is the screen itself. You iook at the screen to view the 
program. With character generation, that device is text. You read the words on screen and understand their meaning. 
Therefore, video titling tends to borrow terminology from two fields, desktop publishing and television, to describe its 
functions. 

With this in mind, here are the building blocks of character generation. 



The page 

A screen full of text is referred to as a page. Whether a 
page is completely filled with text or only contains one 
person's name at the bottom, it is considered a complete 
page. 

A series of pages might be displayed in a sequence, one 
after another, at the beginning of a program. Page 1 might 
show the title of the program. Page 2 might say 
"Starring... (your name here)". And page 3 might include 
"Brought to you by../' information. Each of these 
individually- displayed graphic elements would be 
considered a page. 

If the page contains text that scrolls up the screen or 
across the bottom of the screen, it is still a single element 
a single page. The page is the method employed to display 
video graphics — whether those graphics will be static or 
moving. Therefore, if you have to create one graphic for a 
title, another graphic for a station ID, and another graphic 
of scrolling credits, you would create each of these items 
on a different page. You would have three pages of 
graphic elements. 

There are four page types in ToasterCG, one for each of 
the methods of displaying graphics. They are discussed in 
detail in the section called "Choosing a Page Type." 

The book 

A group of pages, say from the awards program example, 
can be saved in a single file called a book. This is a 
convenience of organization and a convention left over 
from earlier versions of the Toaster system software. It 
allows you to save related graphics and text in one place 
for easy editing later on. 

When you start ToasterCG, you arrive on page 0 of a blank 
book that contains 100 pages. Whether you actually use 
them all or just a few, there are always 100 pages 
available to work with in ToasterCG. When you complete 
the design of one page, you can go on to another and 
another all in the same session. For ease of use and 
organization, you can then save the entire book. Whether 
you actually entered text for all 100 pages or not, 100 
pages are always saved within the book. 



When Should I Use a Book op Page? 

Those users who have a Flyer may prefer to save 
independent pages rather than books. Using a page within 
a sequence requires that each page be saved individually. 
This allows you to locate the crouton for that page and 
drag it into the project sequence where it belongs. Saving 
a page as a crouton actually generates the page as a video 
graphic and includes the information that was used to 
create the page. Each page is therefore a self- contained 
unit. 

If you wish to make changes to a page, you need only load 
the page itself into ToasterCG. This is much more 
convenient than the older method, which required editing 
books every time a single page change was required. 
(Note that if you choose to save data in both formats 
anyway, you'll need to remember to update both formats 
yourself. Since this can cause easy confusion, we 
recommend using the page format exclusively.) 

It's important to make the distinction between the uses 
and purposes of the page and the book early on. If you 
are a new user of the Toaster, we recommend that you 
save individual pages rather than books. Saving a page at 
a time causes the Flyer to generate a crouton with a small 
icon that represents the page image. (Croutons are easily 
dragged and edited when you edit a project. Plus, you can 
always load individual croutons back into ToasterCG and 
make changes to them! This is a new feature of Toaster 
4.0 that makes page saving a compelling idea.) If you save 
your work in the book format, you are simply saving a file 
of data that describes the contents and appearance of the 
page. This file must be loaded into ToasterCG in order to 
edit or render any page. The page, on the other hand, 
contains this information as well as the rendered image 
within itself. 

Previous users of the Toaster will Likely have many book 
files, since this aspect of the page did not exist before. 
Prior owners will probably want to set aside some time to 
convert their most often used books into sets of individual 
pages (stored in separate folders). 



ToasterCG Basics 



Keyboard Controls 

Fl 

Drop shadow/Cast shadow/No shadow 
F2 

Shadow direction 
B 

Shadow length 
F4 

Thin outline/Medium outline/Thick outline/No outline 
F5 

Outline position 
F6 

Justification 
17 

Save as buffer page 
F8 

Render line to preview out 
F9 

Render page to preview out 
FIO 

Take page to program out 

Alt + Fl through FIO (also Shift+Alt) 

User-assigned macro shortcut command See Appendices. 

Alt + Arrow (Left or Right) 

Kern to the left or right 

Shift v A roc m (Left, Right, Up or Down) 

Move selected item left, right, up, or down 

Del 

Delete character at the cursor's location (delete entire lines with 
the Delete Line button) 

Backspace key 

Backspace over previous ciiaracter on line 
Esc 

In menus — Cancel operation. 
On main menu — Go to Switcher. 

Help 

Display the major ToasterCG keyboard equivalents. 

Righ^Arni$i (to the i . the spacebar) 

Toggles between Main menu and Controls menu 

Alt+Help 

Toggle 2/3 monitor display mode. 
Shift+Help 

Display/Hide the Main menu bar. 



Mouse Functions 

You select text, boxes, and brushes with the mouse. There 
are several different mouse functions in ToasterCG. 

To interrupt the rendering of a page, or the 
display of scrolling/crawling pages 

Click once with the right mouse button. This is the only 
right mouse button function within ToasterCG. All other 
operations are performed with the left mouse button. 

To select a single item (font) 

Click on it. It will turn gray to show that it is selected. 

To select a graphic (a brush or a box) 

Click on it twice. Your first click places the text cursor for 
text entry, your second click selects the graphic that is 
there. It will turn gray to show that it is selected. 

To select all characters on a line 

double-click any unselected character in the group. The 
entire group will turn gray to show that it is selected, 
-or- 

Drag across several items in the group (the entire group, 
or several groups) . Each item will highlight as the mouse 
passes over it. 

To select several items on the screen 

Hold the Shift key and click on each of the items on 
screen. Each item will highlight. Shift-click on any item a 
second time to deselect it. 

ll select the entire page 

Hold the Shift key and double-click on any unselected 
item on the screen. All items will highlight. 

To deselect any highlighted item 

Click once anywhere on the screen where there are no 
items. 



Keyboard Shortcuts on the keyboard's numeric keypad: 

7 

Top of page 
9 

Previous page 

1 

Bottom of page ToasterCG 

3 

Next page Keyboard/Mouse Operations 
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A Tour of the ToasterCG Screen 



The next three pages show the main elements of the ToasterCG interface for each page type. Many notations include the 
page number where you can find more information about a specific button or control. 



The Toolbar b± 



SiwpleThin 36 



Page 0 



Switcher ] 



A 4 



Status and prompt bar, 
able, so you may 
position the toolbar out 
of the way) 



Pop-up current font menu, 
page 17 



Current page display/ 
Go to page, page 37 



Go to Switcher 



Next/Previous Page, 
page 37 



The toolbar appears at the top of every menu. 



Page Type 
Menu 



[Select key, color, scroll, or crawl page 


| Continue | Switcher ] 




? 


A A A A 

: Crawl Page, Page 1 1 


Continue (return to Main menu from here) 


Scroll Page, Page 10 




Framestore Page, page 9 




Key Page, page 8 





Use the Page Type menu to select the kind of page you wish to edit. 



Palette Menu 



Background Type Edit Text Face colors, pg 24 



Current color 



button, pg 28 



Edit Shadow settings, pg 24 

Edit Border settings, pg 24 



Select background, text, shadow and border coitors. \ Continue 1 Suite he 




TJ 





Presets ▼) fl t 



T 2 0 

T 2i0 

1 210 

I 255 



ToasterCG 



Main Menus 



Solid-color 
text face 



adient-color 
face, 
4 



Upper color 
(gradient blend) 
pg28 



Preset Colors 
(pop-up menu) 
pg 24 



Alpha channel slider 
(labeled "A") 



Lower color 
(gradient blend) 
pg 28 



RGB color sliders 
(above) 



The Palette menu contains all color controls for ToasterCG (text face, shadow, outline, un: background settings). 



Page Type, Palette, Shadow Outline Type, Justification, Lower Third, Render Line, Take to 
page 7 page 4 Direction, page 22 page 26 page 27 page 32 Main, 







page 


21 








pa 


;e 33 


la 


psterCG j, 


, ICotwonTjin 10 


. t | jage 0 . 


JvJ SuitcherJ 
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Go to Controls Shadow Type, Shadow Outline Vertical Copy Page, Render Page, 

Menu page 21 Length, Position, Centering, page 37 page 33 

( sec< Hidary page 2 1 page 2 2 page 2 6 

menu, shown 
below) 



Menu 

(Key and Fnamestone 



Text Cursor (text entry will begin on screen at this point). 



The Main menu contains the majority of commonly-used tools you need for editing video text. 




Page & Book 

Controls 

Menu 



ToasterCG 



Main Menus 



The Controls menu contains layer controls, load and save options,and erase controls. 



Main Menu 

(Scroll Page) 



Scroll Speed, Start 
page 35 Scroll, 
! page 34 



-Scroll Bar (drag up or 
down to move through the 
scroll page) 



Repeat button, 
page 36 



The Main screen for a scroll page has a scroll bar down the left side and some different buttons on the toolbar. 



Crawl Speed, 
page 35 



Start 
Crawl, 
page 34 



Main Menu 

(Crawl Page) 



Toast erCG 


Olnova-L igl 






* 1 Page 0 J- 


Switcher 




Ctrls 
Menu 




s 


s 


s- 


B 


T 


I 




copy 


o 









ToasterCG 



Scroll and Crawl Menus 




Scroll Bar (drag to the left 
or right to move through 
the crawl page) 



Repeat button, 
page 36 



The Main screen for a crawl page has a scroll bar beneath the toolbar and some different buttons on the far right. 



Getting Started: Entering and Exiting ToasterCG 



To enter ToasterCG 

Use the Programs pop-up menu from any editor screen and select ToasterCG. 
To exit ToasterCG 

Select the Switcher button at the right end of the toolbar. The program remains active and in memory, along with its contents. 
To quit ToasterCG 

Go to any editor screen, hold the Shift key and select ToasterCG from the pop-up menu. 



Q. What's that dotted 
line box on every 



A. The Sate Title Area. 



Selecting the Type of Page 



Choosing the Page Type 

The first step in creating a CG page is to select the kind of page you wish to create. You do this by clicking on the Page Type 
button (this is the first button on the main control panel) . ToasterCG will present you with a menu of four buttons, one for 
each page type, Choose the page type of your choice depending on the manner in which it will be displayed, and then you can 
begin editing text and adding graphics to it. 
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■ The very first button on the main menu is the page type button. It always shows the current type of page by 
the appearance of its icon. This is a Framestore page. Click on it to change to a different page type. 



Hie Page Type Buttons 

Choose the kind of character generator page you wash to create with the Page Type button. This step is important, since a 
page's type determines the manner in its text and graphics are displayed on screen. ToasterCG will display a menu with 
four buttons, one for each page type. From left to right, they are Key page, Framestore (Backdrop) page, Scroll page, and 
Crawl page. Click on a page type button to make the current page that type. The image on the button will be transferred to 
the Page Type button on the main control panel to serve as a reminder of the kind of page you created. 



Select key, color, scroll! op crawl page 


Continue 


voucher 





The Safe Title Area is a 
guideline for placing text on 
screen. If you keep text 
within this area, you can be 
certain that all viewers of 
your program will be able 
to read it regardless of the 
kind of TV they have. 

Since all television screens 
are dif erent (with varying 
case designs, different 
screen sizes, and unique 
bezel shapes), broadcasters 
invented the Safe Title Area 
as a "safety zone" for 
character generation. 

The safe area encloses a 
box that lies well inside the 
total picture area of the TV 
signal. While it's not a hard 
and fast rule that all text 
must stay within the guide, 
it's a good rule of thumb. 
For most titling keep the 
safe area in mind when you 
create your graphics. 



Once you click the Page Type button, you'll see this menu. Here you can select the type of page you wish to work 
with: Key page, Framestore page, Scroll page, or Crawl page. 



ToasterCG's video page types are described in the next few pages. 



What about changing the Page Type? 

Note that you can change page types at any time, even after you have entered text on a page. ToasterCG will always try to 
maintain the characters when you do so, so that the text you have on a Key page will remain if you change it to a Scroll 
page. Take note, however, that a Scroll page containing many pages' worth of text will be cut off if you convert it to a 

Backdrop or Key page. The video screen just isn't that long! 

ToasterCG 
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Hie Key Page 



The Key Page button. 

The key page is the most commonly used character generator graphic in television. Usually it contains text arranged on a 
black background. The black background portion is transparent, so when the key page is overlayed on top of another 
video source, the text appears as part of the image. Today, the key page is often designed with graphics as well as text. 

The process of overlaying text on video is referred to as "keying," although you may also hear of it as "superimposing." 
Television slang has even shortened these to "key" and "super" for faster work when in the heat of production. 

The key page is used for titling on newscasts, prices in commercials, scores for sporting events, and more. 



Coming U 



Thunder at Heartland Speedway 




A sample key page as it appears in ToasterCG. 



Coming Up Next: 

Thunder at Heartland Speedway 




The sam key page as it appears when keyed over live video. 
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The Framestope (Backdrop) Page 




The Framestore Page button. 

A framestore page, also called a backdrop page, is a complete graphic that fills the screen. Unlike a key page, which has 
portions where the underlying video shows through, the framestore page does not. It consists of text and graphics over a 
background pattern or image. 

The Toaster treats this page Like any other Framestore image: it can be saved, loaded into a framebuffer, or manipulated 
with digital video effects. Framestore pages are useful when you have a series of related graphics and wish to use a 
consistent background. 



Framestore pages are unique in that they can have any one of three different backgrounds. You can select the type of 
background from the palette menu within ToasterCG. 

• A solid color. This can be any one of 16.7 million colors. 

• A gradient blend between any two colors. 

• An image. This can be a freeze frame, a framestore, an RGB image from ToasterPaint or LightWave 3D, even a 
ChromaFX filter that has been saved as a crouton. 




A sample of a rendered framestore page with an image for the background. 



Hie Scroll Page 



so 

The Scroll Page button. 

The scroll page overlays a very long, moving page of text. The text scrolls from the bottom of the screen to the top, over 
the main output of the Video Toaster. This is sometimes called a roll. The scroll page is widely used in television and film 
to roll credits at the end of a production. 

The scroll page in ToasterCG extends off of the bottom of the screen. As you enter text, simply press Return to add new 
lines to the bottom of the page. The display will shift so that you are always working on the screen. 









an 




example 




of 




a 
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Scroll 







A sample scroll page in the middle of a scroll. 



Scroll pages have the following special features: 

• Scroll pages move at one of five speeds. 

• To interrupt a scroll click the right mouse button. 

• Scroll pages can roll once, repeat indefinitely, or roll once with a pause at the end. To return to Toaster after a 
paused scroll, click the right mouse button. 

• The Home key (7 on the numeric keypad) moves the cursor to the top of the page. 

• The End key (1 on the numeric keypad) moves the cursor to the bottom of the page. 

• You cannot use graphic (i.e., ToasterPaint) brushes on Scroll pages. 

• You cannot layer or overlap text or graphic elements on Scroll pages. 

• Scroll Pages are limited to fonts of 300 lines in height. 

• Scroll pages are limited 1 font color for the entire page, although different fonts and font sizes are allowed.. 

ToasterCG 
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The Crawl Page 



The Crawl Page button. 

The crawl page consists of a very long single line of text that moves across the screen. Although you can place the line at 
any height on screen, usually a crawl moves across the bottom edge of the screen. 

The crawl page is used primarily in special bulletins and stock market reports, wherever information needs to be put on 
screen without obscuring the video. 

As you type on the crawl page, it extends off screen so that you may type a line of any length. 



e Crawl Page moves slowly aeros 



A sample crawl page as it appears in ToasterCG. 



Crawl pages have the following special features: 



Crawl pages move at one of four speeds. 

To interrupt a crawl click the right mouse button. 

Crawl pages can run once or, repeat indefinitely. 

Shift-left arrow key moves the cursor five spaces to the left. 
Shift- right-Arrow moves the cursor five spaces to the right. 

The Home key (7 on the numeric keypad) moves the cursor to the beginning of the crawl page. 
The End key (1 on the numeric keypad) moves the cursor to the end of the crawl page. 

ou cannot use multiple fonts, font colors, mixed font sizes, boxes or brushes on crawl pages. 



Adding Fonts 



If you have just started ToasterCG, there will be only a few fonts available for your use. You will probably want to add a 
selection of useful fonts pop-up font menu so that you may use them in your work. 

To add a font to the pop-up font list 

Select the controls button (shown below, or toggle to the Controls menu using the Right-Amiga key) then select the Add 
Font button. ToasterCG will display a file requester containing the names of all fonts in storage on the hard drive. If you 
do not store all of your fonts in one directory, use the file requester to navigate to the appropriate location. Double-click 
on a font name to add it to ToasterCG's pop-up font menu. If you select a PostScript font, ToasterCG wall also ask you to 
select a size between 10-400 lines. Enter a number and press Return. 

There is a limit to the number of fonts and brushes you may add to the pop-up font menu, based on the amount of RAM 
in your computer. Depending on which fonts you load, this limit will vary somewhat, 



Ctrls 






i i. 




b r. 



The Controls menu button (main menu), and the Add 
Font button (secondary menu). 




The Add Font file requester. If you would like to 
customize the directory buttons, see the Appendices at 
the back of the Toaster manual. 



The Add Font button allows you to add fonts into 
ToasterUG. Depending on the amount of memory your 
system may have, there will be a limit to the number of 
Fonts you can add at one time. The limit is pretty high, so 
you should have no difficulty using as many fonts as you 
wish for a project. 

When you select a PostScript font or Outline font, 
ToasterCG will ask you for the size you wish, from 10 to 
400 lines high. Enter the number and press the Return 
key. (You do not need to clear the field of the number it 
contains — just type in a new one in front of the old one.) 
In a moment, you'll be able to begin typing with this new 
font. 'When you add a PostScript font or an Outline font, 
ToasterCG takes 10-15 seconds to create the font size you 
specify 7 .) 

When you select an old-format ToasterFont or a Color 
ToasterFont, you must select the font in one of the pre- 
made sizes in which it is available. These fonts are based 
on bitmapped graphic artwork, so they cannot be freely 
sized. They are usable only in their preset sizes. Usually, 
the size of a bitmap font is included in its name, such as 
Typewriter. 50. This indicates that the font is a bitmapped 
font, and the size is 50 lines tall. 



About PostScr t fonts 

ToasterCG supports both Type 1 and Type 3 PostScript fonts. Typically, PostScript fonts come with three files, each with a 
different suffix as in Garrett.afm, Garrett.pfb, GarretLpfrn. You need only two files: the file with the ".pfb" suffix, which is the 
actual font, and the file with the ".afm" suffix, which is a metric file containing width and kerning data (automatic kerning 
pairs will be used by ToasterCG, and created if the .afm file is missing) . The ".pfin" file is not needed, The file you should 
choose when adding a font is the file with the ".pfb" suffix. (You can also rename these files and remove the suffix, if you do 
not wish to see it as part of the font name.) 

About Outline fonts 

The Amiga Operating System supports what it calls Outline fonts using "Fountain' from AmigaDOS 2.04, or "InteJiifont" from 
later releases. A properly installed font of this type will appear in your font list twice, each entry with its own suffix — such as 
Garrettiont and Garrett.otag. If one of these files is missing, you will not be able to use that font. 



Where available within the font structure, kerning pairs (for automatic kerning) will be used by ToasterCG. 



Adding Text Brushes 



In addition to creating regular text lines of text, ToasterCG can create text brushes using Postscript fonts. The text in a 
text brush can be rotated to any angle, and the letters may be sheared as well (see the examples on this page). 

To create a text brush 

• Select a PostScript font from the pop-up font menu (text brushes require PostScript fonts) . 

• Select the Controls Menu button (or press the Right-Amiga key to toggle to the Controls menu), and select the Text 
Brush button. 

• Enter the text you wash converted into a brush. 

• Enter the rotation angle for the brush. 

• Enter the shear angle for the brush. 

• Select Continue (or Cancel, if you change your mind) . 

• Go to the pop-up font menu and select the text brush you have just created (it will appear at the bottom of the pop-up, 
with the text label that you entered). The text brush will appear on screen, ready for use. 

UacT 
Text 

The Add Text Brush button. 

As with boxes and other graphic brushes, text brushes may be layered in front of or behind any other graphic element, 
but will always appear behind standard text. 




Three text brushes showing the different sample combinations of rotation and slant (also called shear). The Rotate 
brush ivas rotated at 30° (without shearing). The Shear brush was slanted at 20° (with no rotation). The Dynamic 
brush was both rotated and slanted at 30°. 

Note that whenever you rotate and slant to the same degree, the text remains upright and very readable. Also, the 
Dynamic brush is selected, (i.,e., gray), so that you can see its square outline. Its resizing handle is in the lower 
right -hand corner. 



Note: 

If you wish to use several repetitions of a single brush, each in a different size or orientation, you mill need to load the 
same word or phrase once for each use. Tlje reason is that ToasterCG uses one font size description per text brush, so if 
you use the same brush twice, then attempt to size one differently from the other, both will change size. Simply re-enter 
the item from the Add Text Brush button and use a separate instance for each "new look " 



Adding Brushes, Boxes, and Underlines 



Before you can use graphic brushes such as ones made with ToasterPaint or LightWave 3D you must add them into 
ToasterCG. Once added, they will appear on the pop-up font menu. You can then select it and use it many times over. In 
this manner you can use and re-use a brush as much as you want, using only the RAM necessary to add it into the pop- up 
menu once. 



See "Inserting Brushes, Boxes, and Underlines on Screen" (facing page) for information on how to use these items once 
they have been added into ToasterCG. 

To load a brush to the pop-up font list 

Select the controls button (or toggle to the Controls menu using the Right-Amiga key), then select the Add Brush button, 
ToasterCG wall display a file requester containing the names of the brushes in storage on the hard drive. Double-click on 
a brush name to add it. 

The only limit to the number of fonts and brushes you may have on the pop-up font menu at any time is the amount of 
RAM on your system. 

To add a box 

Boxes are built-in to the pop-up menu, so you do not need to add one before being able to use it. There is only one size 
of box, but you can use a resizing handle in the lower right-hand corner of any box to stretch it to just about any 
dimensions you wish. 

To ad underline 

ToasterCG does not directly support underlining, but you can use a box that has been stretched very thin as an underline.. 
Since boxes are built-in you do not need to add them, just select them from the pop-up, 




The Page & Book Controls menu button from the main 
menu, and the Add Brush button from the secondary 
menu. 



The Add Brush button allows you to add brushes into the 
ToasterCG pop-up font menu. This means that a brush 
may be used on several pages, just like a font. Depending 
on the amount of memory your system may have, there 
will be a limit to the number of brushes you can load at 
one time, since graphics and text require memory for 
online use, 

You may use a brush as long as it is a 24-bit IFF brush. 
ToasterCG does not support other formats. Brushes may 
be any height between I and 400 pixels tall, and any width 
from 1 to 752 pixels across. 



Three boxes. The small one on the right is the standard 
box. The top one has been, sized long and thin, as an 
underline. Note the resizing handle in the lower right-arid 
corner of each box. 




ToasterCG 



This is mto a brush appears on screen. The area between 
the brush's true shape itself and its rectangular bounding 
box is transparent, which aids in lining up text and 
graphics with greater precision. 



Adding Boxes and Brushes 

Related Topics 

14 To remove a brush or a box from the screen, see "Removing Fonts, Brushes and Boxes.' 



Inserting Brushes, Boxes., and Underlines on screen 



This section describes how to place boxes and brushes on screen. 

To add a brush, see "Adding Brushes, Boxes, and Underlines" (facing page) . Note that ToasterCG does not utilize the 
underline character. Instead, when you wish to underline something, use the built-in graphic device called Box, which 
appears on the pop-up font menu, to create underlines (as well as boxes of most any size and dimension). 



To Insert a Brush 

Once a brush has been added, the name of the brush will 
be added to the pop-up font menu (see "Adding Brushes, 
Boxes, and Underlines" for instructions). 

Click in an open area of the screen to place the text 
cursor. Go to the pop-up menu and select the brush 
name. The brush will appear at the cursor's location on 
screen. 

Brushes may be assigned alpha channel transparency (via 
the Face button), shadows (via the Shadow button), and 
outlines (via the Outline button); but not text face colors. 
Since brushes have their own colors, the RGB sliders for 
the Face button have no effect on a brush. 

Note: 

If you have a box highlighted on screen when you select 
a brush from the menu, the box will be converted into 
the brush. 

Note: 

To make multiple copies of a box ar brush, after you 
make the first one, press Enter repeatedly to add more 
just below. 



To Insert a Box or Underline 

First click in an open area of the screen to place the text 
cursor. Go to the pop-up font menu and choose Box (Box 
is a built-in option that always appears on the pop-up) . A 
small box will appear at the text cursor's location (where 
you clicked on screen). You can drag the box just like any 
text, and size it by grabbing and dragging the "handle" in 
the lower right hand corner of the box. 

To make an underline, simply use the handle to size the 
box long and thin, then place it below the text you wish 
underlined. 

In terms of color, shadow, outline, and alpha channel 
capabilities, boxes may be given any of these attributes, 
just like text. 

Note: 

If you have a brush highlighted on screen when you 
select Box from the menu, the brush will be converted 
into a box. Make sure to click elsewhere on screen before 
selecting Box from the pop-up menu. 

Note: 

To make multiple copies of a box or brush, after you 
make the first one, press Enter repeatedly to add. more 
just below. 



Removing Fonts, Brushes and Boxes from the Screen 



To remove a font from the pop-up list 

Select a word or phrase from the screen that uses this font (or choose it from the pop-up menu) . Go to the Page & Book 
controls menu and choose the Remove Fonts and Brushes button. 

A quick and easy way to remove a box or brush is to select it from the screen then press the Del key to delete it. This 
allows you to remove a single use of a brush or box from the screen. If you wash to remove all uses of a particular brush, 
select the brush from the screen, call up the Page & Book controls menu, then select Remove Fonts and Brushes. This 
action will remove all instances of the brush from the page (and book) . 



The Remove Fonts and Brushes button. 

Important: Remember to check that the name of the 
item you want to remove is displayed on the pop-up 
menu before you remove it, Usually, you need to select a 
box or a brush twice in order to select it correctly. 

Why? 

Because ToasterCG's first impression is that you may be 
clicking on the screen in order to enter text that will lie 
on top of the graphic, not to perform an action of the 
graphic itself. Therefore, when you first click on a box or 
a brush, ToasterCG thinks you want to enter text. The 
second time you click confirms that you wish to edit the 
graphic. 



To be certain which item is selected, just glance at the 
pop-up font menu, It will always show the name of the 
currently selected item (either the font name, or the word 
Box, or the brush name). When you see the right name 
shown on the pop-up, you can be certain that your next 
action will affect that item. 

When a box is the only item on screen, it cannot be 
removed. You must select a font (any font) , enter text 
elsewhere on screen, then reselect the box and press the 
Del key to delete it. This is the only way to remove a lone 
box. 



Choosing Fonts and Font Sizes 



To choose a font 

Move the pointer over the pop-up menu and click the left mouse button, The pop-up list appears. This list displays the 
currently online fonts and brushes (use the Add Font or Add Brush buttons to add more from offline hard disk storage). 
Move the pointer to highlight the font you desire, then click the button. To enter new text with this font, click the pointer 
anywhere on screen and begin typing. 

If an existing text element was highlighted before you accessed the selector, it will be converted to the new font selection. 
This is how you can change an element from font to font in ToasterCG. 




The pop-up font menu button. 



The Pop-up Font menu 

The pop-up font menu enables you to select a font from 
the list of online fonts. ToasterCG supports these kinds of 
fonts: regular ToasterFonts, Color ToasterFonts, 
PostScript fonts, and Amiga Outline fonts. (To place 
more fonts on the font menu, you must load them. See 
"Adding Fonts to the Available Font List.") 

Notes about entering/deleting text 

To delete text, highlight the letters you want removed, 
then press the Del key. While the cursor is on a line, use 
the Del key to delete the current letter, or the Backspace 
Key to backspace over the previous character. 

Related Topics 

To add more fonts to the available list, see "Adding Fonts 
to the Font List." 

To change text size within the same line of text, see 
"Sizing and Resizing Text." 
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The pop-up font menu, popped-up. Notice that the 
size of each fon t appears bes ide the name, and 
brushes are identified by small paint brush icons. 



Sizing and Resizing Text 

In order to change a font size, you must essentially replace one font with another. Load the replacement font (in its 
replacement size) to the pop-up menu. Now select the text that should be sized differently. It should highlight in gray. 
Now simply select the new font size from the pop-up menu to convert the selected text to that font and size. 



Sizing PostScript Fonts and Amiga Outline Fonts 

To size a PostScript font, after you select it from the pop- 
up font menu, simply enter the two- or three-digit number 
of the size you want, from 10 lines to 400 lines tall (300 
lines on Scroll pages). ToasterCG will instantly create it 
and make it the current font. You can begin entering text • 
almost immediately. 

To change the size of a text line, you must first select it, 
then select the new size from the pop-up font menu. (If 
the size you want is not available, then you must load the 
font you want in the size you desire. Then select the text to 
change, followed by the font you wish.) 



Sizing Standard and Color ToasterFonts 

When you select a regular or Color ToasterFont, you 
select the font from one of the pre-made sizes in which it 
is available. These fonts may only be loaded in the sizes in 
which they were created, and they cannot be resized. 
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Obtaining Information about a Font op a Brush 



To get information about a font or a brush 

Select the font or brush from the pop-up menu (or from the screen itself) and click on the Information button. 



The Info button, 

The accompanying illustration shows you a sample of the 
information provided by the Info button. 



Dayton 

Copyright 1990, 1991 FontBank, Inc. 

PostScript font 
Kerning pairs: 57 
Height: 80 
si2e: 11542 bytes 
Current path: 
)ntBankD-G /Dayton 
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Moving Text and Graphics Around the Screen 



To reposition text, or a graphic element such as a brush 

Double-click on it, then drag the item to its new location. 

• To select a letter, move the pointer to it and click on it. 

• To select several adjacent letters, drag the pointer across them. 

• To select several non-adjacent letters or brushes, hold the Shift key and click on them. Click a second time on any 
items you wish to deselect. 

• To select an entire phrase typed on the same line, double-click on any letter in the line. 

• To select all elements on the entire page, hold the Shift key and double-click on any item. 

• To deselect any highlighted item(s) , click anywhere on screen where there is no text. 



Information about Letters, Words and Lines 

In terms of positioning text, ToasterCG considers items 
on screen as lines. ToasterCG defines a line as one or 
more letters typed on the same line (without a Return 
keypress). For example, if you enter the word 
"ToasterCG" on one line, press the Return key, then type 
the phrase "is a character generator" on the next line, 
then each of these is considered a separate line. AU of 
the letters in a single line will be affected as a group 
when being positioned or moved, since they were 
originally created on a single line. 

You can, however, select letters within that group 
independently for palette or font changes. 

When selecting text for positioning 

Selecting a single letter within a word or a phrase is the 
same as selecting the entire word or phrase when you go 
to move it to a new position. Select any letter or the 
entire item, then drag it, and the entire line wall move. 

When selecting text for attribute editing 

You can select any number of items (letters, words, 
brushes) freely. Each item is considered distinct. 
Therefore, different letters within a word may have 
different colors, shadows, etc. 

Tips for text generation 

If you wish to make the first letter of a word oversized, 
select only that letter alone, then select a different font or 
font size from the pop-up font menu. 

If you wish to have an oversized first letter on a different 
baseline, like a drop cap, you will need to enter the first 
letter on one line, press the Return key, then enter the 
remainder of the word on the next line. Then position 
the two text lines as one. 



Questions about Letters, Words and Lines 

What's a line? 

A line is the word ToasterCG uses to describe all text 
typed on a single line, before pressing the Return key. 

How do lines work when changing attributes? 

You have complete freedom when changing attributes. 
Any items in any combination may be selected and given 
new attributes of color, shadow, etc. 

How do lines work when positioning them on 
screen? 

Lines are repositioned as a whole only. Therefore, 
selecting a single letter within a word is the same as 
selecting the entire word when you go to move it to a 
new position. The entire line will move. 

What if I want a larger sized letter at the 
beginning of a word or phrase? 

If you already entered the text, just select the letter(s) 
you wish to resize, and choose a different font from the 
pop-up font menu. 

If not, you should first make sure that the two font sizes 
already exist in the pop-up font menu. Add them if you 
need to. Then use the large type size and enter the first 
letter. Select the smaller type size, and enter the 
remaining letters. 

What if I want a larger letter with a different 
baseline position? 

Use a large type size and enter the first letter. Press the 
Return key. On the next One, use a smaller type size and 
enter the remaining letters. Then select each item and 
position them as you wish. Remember to always select 
both when you want to move them as a unit in the future. 
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Layering Text and Graphics 



ToasterCG automatically layers the lines that you place on screen. Text always appears in front of brushes and boxes. 
However, when you overlap multiple brushes and boxes, or multiple text lines, ToasterCG is going to need to know which 
items are in front of which other items. 

To assign layers to different items 

Select the item, then select either the Front or Back button. 



The bring- item-to -front button. 

The Bring-to-Front button 

The Bring-to-Front button brings the selected item (in 
gray) to the frontmost layer, in front of all other lines. 
With brushes and boxes, you will see the outline of the 
item come to the foreground. You will not see this with 
text lines, although the button will work on them. 

If you have difficulty remembering which button is which, 
remember this: a selected item is gray. The Front button 
shows the gray box (the selected color) in front of the 
white box (the unselected color). 




The send-item-to~back button. 

The Send-to-Back button 

The Send-to-Back button pushes the selected item (in 
gray) to the back layer, beneath all other lines. With 
brushes and boxes, you will see the outline of the item go 
to the background. You will not see this with text lines, 
although the button will work on them. 

Important: 

Text always lies in front of graphics. You can create 
multiple layers of text, and mix text with graphics, but 
text will always lie in front of graphics in ToasterCG. 



Two boxes. We selected the upper right box, then 
clicked on the Bring-to-Front button. Notice how the 
box now overlaps its neighbor. 



The same two boxes. Here, after selecting the upper 
right box, we clicked on the Send-to-Back button. Now 
the box lies behind its neighbor. 



Layering Tip: To select among several overlapping items 

Often, items may overlap, making it difficult to select the correct letter or graphic. If this is the case, and you cannot 
select the item you want, hold the Alt key and click on the "stacked" items. With each click of the mouse, a different 
element in the stack will highlight. When the item you want is highlighted, make the editing changes you wish. Only it will 
be affected. 



Adding Shadows to Text and Graphics 



By default, shadows and outlines are automatically active in ToasterCG. 
To change shadow settings for existing text or graphic lines 

First select the item to edit. Click Shadow Type to choose drop or cast shadows, Click Shadow Direction to change the 
direction that the shadow falls. Click Shadow Length to choose the size of the shadow. These settings will be used for all 
newly entered text. 



The three shadow type buttons: Cast shadow, No 
shado w, and Drop Shadow. 



Shadow Type (Fl) 

Press this button to select the type of shadow for the 
currently highlighted text, or for newly entered text. 
There are three sellings for this button; Drop shadow, 
Cast shadow, and No shadow, any of which can be 
assigned on a character-by-character basis. You can tell 
at a glance if a character has shadow setting by glancing 
at this button when the character is selected. 

Cast Shadow is the default setting. 
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The eight shadow direction settings. Note that the 
shadow always falls away from the direction of the 
light. 

Press this button repeatedly to choose the direction in 
which the shadow falls. There are eight settings for 
shadow direction, any of which can be assigned on a 
character-by- character basis. You can tell the shadow 
direction for a character by glancing at this button when 
the character is selected. 
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The five shado w length set t ings. 

The Shadow Length button (F3) 

Press this button repeatedly to change the length of the 
shadow. There are five Shadow Lengths available, any of 
which can be assigned on a character-by-character 
basis. You can tell at a glance what length the shadow is 
by glancing at this button when a character is selected. 

The second size is the default setting. 



Shadows falling to the lower right (the first button 
above) is the default setting. 



Related Topics 

To change shadow color or transparency, see "Selecting Colors for Text, Shadows, and Border. 



Placing Outlines around Text and Graphics 



Outlines are automatically on for all fonts and graphics. 



To change the outline thickness (or to turn it off) 

First select the item by clicking on it, Select Outline Size to choose an outline setting (three sizes, or off). Select the 
Outline Position button to select the outline placement. These settings will also be used for new text and graphics. 
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The outline size button has four settings: Off, Thin, 
Medium, Thick 

The Outline Size button (F4) 

Select Outline Size to pick the size of the outline around 
the currently selected item. There are four settings for 
outline size: No outline, Thin outline, Medium outline, or 
Thick outline. These settings will also be used for newly 
entered text. You can tell what the outline size is by 
glancing at the button when a character is selected. 

The default setting is Medium thickness. 



□ml 



The two outline position settings: text face only, or text 
plus shadow. 

The Outline Position button (F5) 

Select the Outline Position button to choose the placement 
of the outline around the selected character or graphic. 

There are two settings for outline placement: text face 
only, or the text and shadow. These settings will also be 
used for ah newly entered text. You can tell whether the 
outline surrounds the entire character or just the face by 
checking this button when a character is highlighted. 

Outlining characters is especially useful as it serves to 
accentuate them, making them more readable against a 
background. 



The default border setting outlines the text face only. 



Setting Color and Transparency tor Text Shadows, and Outlines 



To set the color or transparency levels for face, shadow, or outline 

Select the text first, then select the Palette button. Choose one of the three attribute buttons (T for Text face, S for Shadow, 
and B for Border). Adjust the color sliders to alter the color accordingly, adjust the alpha slider to set the level of 
transparency. Exit the panel and your settings have been assigned. 

Note: 

For Key Pages, transparency is limited to four levels. For Pramestore Pages, it is fully adjustable. See "About 
Tran sparency and Key Pages, " below. 

Important: 

JJ you select text first, then make Palette changes ; the selected text will accept your changes, as will all text entered 
afterward. If you do not select anything before making Palette changes, all text entered afterward mil accept the 
settings you made. 

Use the Palette menu to edit the following aspects of ToasterCG graphics: 

• For all page types, the four attributes that describe the appearance of video text (face color, outline color, and 
shadow color, and transparency) . 

• Additional item for Pramestore pages: the background color scheme (solid, ramped, or image). 



Select background, text, 


shadow and border colors. | Continue Switcher 
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The palette menu as it appears for a Pramestore page. (The first button in the top row is for choosing a background 
color or image. Us presence indicates that this is a Pramestore page. The other page types do not have this button.) 



The palette button. 



Select the palette button from the toolbar to access the color menu. Once the Palette is 
displayed, select the attribute button that you wish to edit (Background, Face, Shadow, or 
Outline). Use the RGB sliders to adjust the color value for the selected item, or select a 
color from the Presets pop-up menu (shown at right) . 

The color box on the Palette menu will display the color value as you blend colors with 
the RGB sliders. Use the A slider to adjust its alpha channel transparency. At 0, the object 
is completely transparent. At 255, it is completely visible. 

Once you have set the Palette attributes, all new text will use these settings. To alter any 
text after it has been entered and positioned on screen, simply highlight it and re-enter 
the Palette. Changes will affect all highlighted 
items. 




The Edit Text Face button 
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The Solid Face and- the Gradient Face buttons 




The Edit Outline button 



The Solid Border and Gradient Border buttons 



Face button 

Select the Face button to adjust the color for text or 
boxes. Also select it to adjust the transparency settings for 
text, boxes, or brushes. 

Select the Solid Face button to create solid-color text. 
Select the Gradient Face button to create two-color 
blended text. When you select the Gradient Face button, 
two additional buttons appear: the High Color and Low 
Color buttons. Choose each one and set the color values 
for the top and bottom of the text gradient. When using 
the Gradient Face button on Key Pages, you will note that 
only the alpha channel slider associated with the High 
Color button is active, since the entire face, whether text 
or graphic, must have the same transparency level. This is 
not the case for Framestore pages, which support all 
levels of transparency ali the time. 

Use the RGB sliders to alter the color for text or boxes 
only (since brushes are small images, they have their own 
colors and cannot be changed). Use the A slider to adjust 
transparency for text, boxes, or brushes. 



The Edit Shadow button 
Shadow button 

Select the Shadow button to adjust the color and/or 
transparency setting for text or brush shadows. Note that 
shadows should also be made transparent when the face 
of an line has been made transparent (see below for 
details). When this button is selected, the RGB sliders 
alter the color for drop and cast shadows, and the A slider 
adjusts transparency (transparency can not be set 
separate for top and bottom for brushes). 



Outline button 

Select the Outline button to adjust the color and/or 
transparency setting for text or brush outlines. Outlines 
help define the edges of character generated text, helping 
letters to stand out against the background. Note that 
outlines should also be made transparent when the face of 
an line has been made transparent (see below for 
details). When this button is selected, the RGB sliders 
alter the color for the outline border that surrounds text, 
and the A slider adjusts transparency. 

Select the Solid Outline button to create text with a solid- 
color outline. Select the Gradient Outline button to create 
two-color outline blends. When you select the Gradient 
Outline button, two additional buttons appear: the High 
Color and Low Color buttons. Choose each one and set 
the color values for the top and bottom of the outline 
gradient. 

When using the Gradient Outline on Key pages, you will 
note that only the alpha channel slider associated with the 
High Color button is active, since the entire outline must 
have the same transparency level. This does not occur on 
Framestore pages, which support all levels of 
transparency all the time. 
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Related Topics 

More about the Palette buttons and background types — solid color background, ramped color background (with high 
color and low color buttons), and ToasterPaint image background — can be found in "Selecting Colors for the 
Background." 

For information about transparency and how to create semi-transparent characters, turn the page and read "Notes About 
Transparency," on the next page. 



Notes Abnm Transparency 



To make a graphic box or brush transparent 

First select the item then select the Palette button. Select the Face button. Drag the A slider to adjust transparency between 
0 (fully transparent) and 255 (fully opaque). Do the same with the A slider for the Shadow and Outline buttons. 

For Key Pages 

There are four levels of transparency available for Key pages: 100%, 66%, 33%, and 0% (solid). The alpha channel slider 
shows the four ranges as grey bars, Men the slider is placed above any bar it is considered within that range. 

For Framestore Pages 

You have full control over alpha channel levels, from 0 to 255. 



II Transparency Does Not Seem to Work Right 

If you do not get the results you expect with transparent characters, you may need to know more about how ToasterCG's 
alpha channel functions. Shadows and outlines are duplicates of the letters they appear behind, only slightly larger (or 
slightly offset), and colored differently. A character with a drop shadow and an outline is really three overlapping 
characters. The face may be white, the drop shadow gray, and the outline may be black. Each can have different color 
and transparency attributes that affect the overall appearance of the character. 

Therefore, if you set the face of a character to be 25% transparent, and leave its shadow and outline at 100% (solid), the 
character will not appear transparent. It will appear dark, or dim. The reason is that the character face is rendered with 
25% solidity while its shadow is rendered with 100% solidity. A semi-transparent character over a solid shadow makes 
the character appear solid, but dark, and not transparent. 

Generally, you should set shadow and outline transparency to the same level as that of the face, if not a lower level. If 
either shadow or outline transparency is set to a higher level, such as 100% solid, then the character itself will be 
rendered over that solid color, and you will not have a fully transparent character. You should take the time to 
experiment and decide which settings you prefer to use to get the results you want. 

See also the note about transparency and gradient blends, below. 



About Gradient Colors 

ToasterCG allows you to use color blends in the following instances: 

• Two-color blends are allowed on Key and Framestore pages only 

• Text faces may be blended (all fonts, except Color Toasterfonts) 

• Text outlines may be blended (ail fonts, including Color Toasterfonts) 

• Box faces and outlines may be blended 

• Brush outlines may be blended 

For appealing graphics, you may wish to try various combinations of blends. For example, reverse the two colors you use 
for the face and the outline. Or, reverse the color scheme on every other line of text, or for every other letter. 

Note that on Key Pages you can adjust the High Color and Low Color RGB values independently, but that you cannot adjust 
the high or low alpha channel independently (the way you can on Framestore pages) . You may wish to read the note, 
"About Transparency," above, for assistance in getting the results you desire. 



Page Composition Tools 



Justifying and Centering Text 



To justify text lines or graphics horizon* ally (left-to-right) 

Click the Justify button to cycle through the justification settings. 



To center all text and graphics on the entire page vertically (up and down) 

Select the Vertical Center button. Instantly, all items will be centered vertically on the page. 
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The justify center, left and right buttons. 




The justify (tab) button setting. 
The 1 fv button (F6) 

Select this button to justify the text on the current line. If 
you wish to justify the entire page of text, make sure to 
select ail items on the page first. 




The vertical center button. 

The Vertical Center button 

The Vertical Center button moves the currently selected 
text on screen so that it is centered between the top and 
bottom of the screen, with equal space above and below. 
Any line spacing between lines will be lost, as ToasterCG 
readjusts all lines for proper vertical spacing. 

If you wish to center the entire page of text, make sure to 
select all items on the page first. 



There are four justification modes: center, left, right and 
none. The selected text will shift position as you press the 
button. 



Press this button repeatedly to cycle through the different 
settings. The button changes appearance as you select it, 
so that you can tell at a glance how the line is justified. 



Note: 

The (tab) setting is designed to allow you to line up 
text on a line- by -line basis, as if you had set up tabs 
(or a left margin). This setting is useful when you need 
to lay out a series of items or bullet points, and you 
want them lined up as you enter text. 

Simply select this setting first. Then click on screen 
and begin entering text. Press Return after each line, 
and the next line will line up with the line above it. 



Creating Lower One- Third Graphics 



To create a lower one-third (or lower-third) graphic instantly 

Select the Lower-Third button. ToasterCG will immediately position all text on the page as a lower one-third graphic. This 
.is a convenient shortcut button. 



The loiver third button. 
The Lower Third button 

Lower-third graphics are among the most commonly-used 
graphics in television. Since you too will probably be 
creating them, ToasterCG has this built-in function to 
center and place the selected text at the appropriate 
location for a lower-third graphic, 

Note: 

Loiver Third affects all items on the page, regardless of 
whether they are selected or unselected, 
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Selecting Colons op Images for the Background (Framestnre Page only) 



To choose the background colors for a Framestore page 

Select the Palette button. From the palette menu, choose the background type, and adjust the RGB sliders as desired. 




Above right. The palette menu with the background colors button selected, and the gradient blend button chosen. 
Below right. The palette menu with the background colors button selected, and the "paint" background image 
button chosen. 



The Palette button 

ToasterCG's Palette menu governs all color settings for 
text and backgrounds. You can select background colors 
at any time while working in ToasterCG, either before or 
after entering text on the page. 

The Palette menu contains a set of buttons for three 
background attributes: solid color background, ramped 
color background, or image background. Select one to 
switch it on and edit its settings. The color indicator on 
the Palette menu displays the color value as you work. 

To select a background type and set its colors 

1. Select the Palette button to display the palette menu. 

2. Click on the Background Type button. 

3. Select one of the three background types available: 

3a. Solid Color 
3b. Ramped Color 
3c. Painted Image 

4. Select the color for the background. 

4a. If you select Solid Color, adjust the kGB sliders to 
the desired color. 

4b. If you select Ramped Color, select either the High 
Color or Low Color buttons and adjust the RGB 
sliders to the two colors you desire for the blend. 

4c, If you selected Painted .mage, click on the Disk 
Access icon that appeared and use the file 
requester to select an image. Only RGB and 
Framestore images are acceptable. 
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Solid Color »utton 

This option uses a single color for the entire background. 
Select the Solid Color button to choose this background, 
then adjust the RGB sliders choose the background color. 
Select Continue to accept these settings and exit the 
palette. 
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Ramped Color button 

This option uses a top -to -bottom bi ?nd of two colors for 
the entire background. Select the Ramped Color button to 
choose this background. When this button is selected, two 
additional buttons appear, the High Color and Low Color 
buttons. Select the High Color button and adjust the RGB 
sliders for the color at the top of the background screen. 
Select the Low Color and adjust the RGB sliders for the 
color at the bottom of the background screen. ToasterCG 
will generate a color ramp between these two values when 
it renders the page. 





ToasterPaint (RGB buffer) button 

This button offers you two choices for selecting a 
background. You can select the image currently residing 
within the ToasterPaint program (if you've previously 
loaded an image into it), or you can use a file requester to 
locate and select an image from disk. 



1) If ToasterPaint is not active, yet you wish to use 
a background image 

Select the Paint button, then select the Load Image button 
to access a file requester and select a Framestore or RGB 
image. 

You will not see the image on the RGB monitor. However, 
you can change the Toaster's display to see a composite 
image of the background and the ToasterCG screen, 
which will aid you in lining up text. See "Lining Up Text 
over Background Images," next. 

Important! If you intend to create a series of pages 
where each has a different image background, you should 
use the Save Page button to save each page as its own 
rendered image before going to the next page. Otherwise, 
each new page will write its own background image into 
the buffer, clearing out the previous one. 



2) If ToasterPaint is active, and you have 
previously loaded an image into it 

Select the Paint button — this chooses the ToasterPaint 
image for the background. With this option, you can 
return to ToasterPaint and modify the image, then go to 
CG and adjust the text, as much as you wish. 

You will not see the image on the RGB monitor. However, 
you can alter the Toaster's display to see a composite 
image of the background and the ToasterCG screen, 
which will aid you in lining up text. See "Lining Up Text 
over Background Images," 



More About Background Images 

When yon render this page, ToasterCG will take the image, add its own text, and display the result on the preview output. 
You may render the image to check positioning and spacing as many times as you wish. The background image is 
unaffected by rerendering. 

When you have the image you like, we recommend you save the combined image as a buffer page. You may not always 
have ToasterPaint active, containing that image, when you need to display the page. In addition, you may have several 

different pages in a given book that use different ToasterPaint backgrounds. Therefore, save ToasterPaint-background 

Framestore pages as buffer pages. ToasterCG 



Related Topics: More about the Palette buttons and text attributes (Text color, Shadow color, and Border color) can be Framestore Backgrounds 
found in "Selecting Colors for Text, Shadows, and Borders." 
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Lining Up Text over Background Images 



When you select an image as the background for a Framestore Page, you can use a special display mode for seeing both 
your text and the background on one screen at the same time. This makes it easier to line up text with specific lines of 
text falling exactly where you want them in relationship to the background image. 



To activate this display mode, press Alt+Help. The RGB 
monitor screen will change colors, and the preview 
output will show the ToasterCG interface half-dissolved 
over the preview buffer. At the moment, the preview 
buffer is probably black, so there will be little to see. 

Now select the Render Page button (F9). The 
ToasterPaint background image will be rendered into the 
preview buffer, and you will be able to see it beneath the 
CG overlay on the preview output. Adjust the monitor's 
brightness or contrast if it is too dim to see. 



Now you can enter text and place graphic lines as you 
wish, since you can see where to position them. Select 
the Render Page button to rerender the image. If things 
don't look quite right, reposition the text and render 
again until they are. 

Note about the Render Page and Take buttons 

If you press the Take button after rendering the page, the 
preview buffer image will be switched to the main 
output. This will clear the underlying preview buffer 
beneath the CG screen overlay. You will need to select 
Render Page again to recreate the background image in 
the buffer for you to line up text again. 



Display Operations 



There are essentially three ways to display ToasterCG pages; from within ToasterCG itself, from the Switcher, or from the 
Flyer sequencer. How you choose to display the pages made by ToasterCG is going to vary depending whether you are in a 
production situation, of whether you use a Flyer's built-in sequencer or the Switcher. The difference is primarily one of 
automated control versus manual control. 

• From within CG you can render pages and view them using the F9 and F10 keys, respectively. This allows you to see 
your work as you design it. And, if you're '^working the CG" during a production, and connected to a master switching 
system, you can ready pages for the master operator to take when he needs them. These rendering functions are 
discussed here in the ToasterCG manual. 

• From within the Flyer sequencer, all display operations are handled for you. You simply arrange the croutons in the 
proper order and the Flyer does the rest. This kind of operation is discussed in the Switcher/Sequencer portion of the 
Toaster manual. 

• From within the Switcher, you must perform several steps in order to display a page. You can either access and 
display pages directly from a Files display (by double-clicking on them), or you can create a project that contains 
these pages and display them from the Project/Switcher view (this allows you to more direct control over when and 
how pages are brought to the main output). 

See the Sequencer/Switcher portion of the manual for details on displaying CG pages from the Project/Switcher view. 
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Tes [ Rendering a Single Line (Key and Framestore Pages) 



To test-render a single line or text line 

Select the Render Line button. ToasterCG will render the line where the text cursor currently resides to the Toaster's 
preview output. 



The Render Line button. 

The Render Line button (F8) 

The Render Line button will render the current Line to 
the preview monitor. The message "Working . . ." will be 
displayed on the Menu bar until the rendering is 
complete. 



The Render Line button will only render Lines to the 
preview output. You cannot switch them to the main 
output with the Take button. Also, if you do not have or 
use a preview monitor, this button will appear to have no 
effect, 



To cancel the render 

Press the right mouse button while "Working..." is 
displayed. This is similar to rendering an entire Key or 
Framestore page, but functions on a line basis only. Use 
this function to preview text color, shadows, outlines, or 
background colors for the current line. 
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Related Topics 

The Test Render button converts to the Speed button on Scroll and Crawl Pages, where it selects the speed for scrolling 
or crawling text. See "Changing the Speed of Scroll or Crawl Pages" for information about the Speed button. 



Displaying Key and Framestore Pages from ToasterCG or Switcher 



To display a Key or Framestore page from within ToasterCG 

Select the Render page button. ToasterCG will render the page and display it for you on the Toaster's preview output. To 
switch this screen to the main output, select the Take button. Images must be rendered to preview before they can be 
taken to main. 



The Render Page button. 

The Render Page button (for Key and Framestore 
pages) (F9) 

Select Render Page to render the current page of text to 
the preview monitor. This step is required before Key and 
Framestore pages can be displayed on the main output, 
since the image must be generated before it can be 
displayed. 

Rendering will take a few moments. The message 
"Working..." will be displayed on the Menu bar until the 
rendering is complete. Press the right mouse button while 
"Working.,." is displayed to abort the render. 

Pages render one line at a time. If after seeing the 
rendered image you decide to make any changes you will 
need to rerender the entire page in order to take it to 
main. The indicator will show the current speed selected. 




The Take button. 

The Take button (F10) 

This button is not visible on screen until a page has been 
rendered. Once a page is ready to be displayed on the 
main output, the Take button appears. Click it to send the 
rendered graphic to the current main output. Key pages 
will be displayed over the current video source. 
Framestore pages will replace the current main source. 



Related Topics 

Different page types load to different locations on the Switcher. Key and Framestore pages load into the framestores, DV1 

or DV2, depending on whichever is available. Scroll and Crawl pages load into the matte generator input, BKG. Select the 

appropriate button to display the page. Select it again to remove the display. ToasterCG 



For specific instructions and information on where CG pages load, and the various methods for displaying them, see Rendering/Displaying Pages 
"Loading and Displaying CG Pages" in the Switcher portion of the manual. 
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Displaying Scroll and Crawl Pages 



To display a Scroll or Crawl page 

Select the Take button. Scroll and Crawl pages do not need to be rendered to the preview output, so you do not need to 
press F9 first. They can be rendered instantly to the main output. 



The Take button, 

The Take button (F10) 

For Scroll and Crawl pages, the Take button always 
available. Select it to send the Scroll or Crawl directly to 
the main output. 



Related Topics 



ToasterCG To change the speed of the scroll or crawl, see "Changing the Speed of Scroll and Crawl pages," 



Displaying Scrolls/Crawls For specific instructions and information on where CG pages load, and the various methods for displaying them, see 
"Loading and Displaying CG Pages" in the Switcher portion of the manual. 
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Changing the Speed of Scroll op Crawl Pages 



Scroll and crawl pages move at several different speeds. These speeds are set within ToasterCG when you design the page 
(although you can change them via the crouton control panel within the Switcher/Sequencer). To set the speed of a scroll 
or crawl page, click the Speed button. Click it repeatedly to cycle through the 5 scroll speeds and 4 crawl speeds. 





The five speed settings for the Scroll page, from fast to 
slow. 

The Speed button (Scroll Page) 

This button allows you to select the speed of the scroll or 
crawl, Since scroll and crawl pages do not need to be 
rendered to preview before going to main output, this 
button takes the place of the Render Line button. 

There are 5 scroll speeds. 

When the needle on the Speed button is to the left, the 
speed is at its fastest setting. When the needle is to the 
right, it is at its slowest setting. 

You cannot change the speed of Scroll or Crawl pages 
while they are running. 



The five speed settings for the Crawl page, from fast to 
slow. 

The Speed button (Crawl Page) 

This button allows you to select the speed of the scroll or 
crawl. Since scroll and crawl pages do not need to be 
rendered to preview before going to main output, this 
button takes the place of the Render Line button. 

There are 4 crawl speeds. 

When the needle on the Speed button is to the left, the 
speed is at its fastest setting. When the needle is io the 
right, it is at its slowest setting. 

You cannot change the speed of Scroll or Crawl pages 
while they are running. 
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Making Scroll op Crawl Pages Roll Once or Many Times 



To change the repeat mode of a Scroll or Crawl page 

Choose the Repeat button to select the repeat mode you prefer. Your choices are Run Once, Run Once and Pause, or Run 
Continuously, which are explained below. 

The Repeat button 

Click on the Repeat button repeatedly to cycle through the three repeat settings. There are three repeat modes for Scroll 
pages, and only two for Crawl pages. Interrupt any scroll or crawl, from either the Switcher or ToasterCG, by clicking the 
right mouse button. 



The Run Once option for scroll and crawl pages. 
Run Once 

This settin; instructs the scroll or crawl page to dinlay 
the entire screen from start to finish, one time only. 




The Run Continuously option for scroll and crawl 
pages. 

Run Continuously 

This setting instructs the scroll or crawl page to display 
the entire screen from start to finish, then repeat again 
and again until interrupted (by a click of the right mouse 
button). 




The Run Once and Pause option for scroll and crawl 
pages. 

Run Once and Pause (Scroll page only) 

This setting instructs the scroll or crawl page to display 
the entire screen from start to finish, then halt at the end 
of the page (remaining on screen until interrupted by a 
click of the right mouse button. At that point, whatever 
text is still shown on screen will fade off. 

This setting is useful when you want to have a telephone 
number or copyright information remain on screen for an 
additional length of time. The final line of the page will 
hold at the bottom of the screen. 

The "holding point" is determined by the location of the 
last line of the page. To make the last line of text hold in 
mid-screen, you may need to enter a few empty lines by 
hitting the return key a few times after the last line of text. 

If you enter too many empty lines, you can delete an 
empty line by simply moving the cursor to the line using 
the cursor keys, and hitting the Del key. 



Important: 

ToasterCG The Flyer does not support the repeat modes of Scroll and Crawl Pages, If you wish to have a particular page run several 

times in succession, simply duplicate the crouton for the page as many times as you wish to have it repeat. 

Scroll/Crawl Repeat Settings 
Related Topics 

36 To change the speed of the Scroll or Crawl page, see "Changing the Speed of Scroll and Crawl pages." 



Page and Book Operations 



Changing and Copying Pages 

Page operations are simple in ToasterCG. The controls you need are most often displayed on screen on the toolbar, so 
they're easy to get to. 



II Page 0 j-^il 

The Current Page button and the Next/Previous Page 
buttons. 

To go to an adjacent page 

(either the next page or the previous page) 
Click on the up or down arrow beside the Current Page 
button. Up will take you to the next higher-numbered 
page (from 2 to 3) ■ Down will take you to the next lower- 
numbered page (from 2 to 1). 

To go to a new page that is farther away than the 
click of a button 

Click on the Current Page button. A menu wiU ask you to 
enter the new page number. Type in the two-digit number 
of the page to which you wish to go, and press return. You 
will jump to that page. 

Note that you do not have to clear out the numeric field of 
the number that shows in the requester. Simply enter the 
new number in front of the existing one and press Return. 




The Copy Page button. 

To copy the current page to any other page, 

Select the Copj age button. A window will poy up, 
requesting "Copy page ## to which page number? 1 ' Type 
in the two-digit number of the destination page (between 
00 and 99) and press the Return key. The current page 
will be copied to that page number. 

Note that you do not need to erase the existing numbers in 
the window. Simply enter the new numbers and press the 
Return Key to go to the new page. 

This is useful when you are making several pages with the 
same basic format (colors, text qualities, etc.) but 
different messages. 



Clearing Lines, Pages, and Books 



Three buttons on the Controls menu allow you to clear lines, clear entire pages, or clear the current book currently held 
in the computer's memory. 

To clear a line of text 

Click on any character in the line so that it highlights. Select the Clear Line button. The line will be cleared instantly. 
To clear the current page of all text and graphics 

Select the controls button (or toggle to the Controls menu using the Right-Amiga key), then select the Clear Page button. 
ToasterCG will ask you to confirm the request. Select OK or Cancel. 

To clear the current book of all fonts, text and graphics 

Select the controls button (or toggle to the Controls menu using the Right-Amiga key), then select the Clear Book button. 
ToasterCG will ask you to confirm the request. Select OK or Cancel. 



The Clear Line Button. 
The Clear Line button 

To clear a line of text, click on any character in the line, 
then select Clear Line, Clear Line will erase the current 
line of text instantly, without asking for confirmation, so 
be sure that this is what you wish to do. 




The Clear Page button. 
The Clear Page button 

Select Clear Page to erase the current page of all settings 
and f i This function cannot be undone, therefore 
ToasterCG will ask you to confirm the action. 

This command clears only the current page of text and 
graphics. It does not remove fonts and brushes from the 
pop-up font menu. 




The Clear Book button. 
The Clear Book button 

Select Clear Sook to erase the entire book of 100 pages. 

This command does not erase the book from the hard 
drive. Nor does it remove fonts and brushes from the pop- 
up font menu. It merely clears the contents of ToasterCG's 
pages. 

This function cannot be undone, therefore ToasterCG will 
ask you to confirm the action. 
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Loading Text Files 



To load the contents of a text file to the current page 

Select the Controls button (or toggle to the Controls menu using the Right-Amiga key), then select the Load Text button. 
ToasterCG presents you with a file requester, allowing you to locate and select the text file to be loaded. The incoming text 
wall use the current settings for font, shadow, color, etc. 



The Load Text button. 
The Load Text button 

If you have a lengthy list of names or other information 
that was provided to you in the form of an ASCII text file, 
you can load that file into ToasterCG. This saves you time 
since you do not have to re-enter all that data. 

When you select Load Text, ToasterCG will automatically 
List the contents of a directory called CGTextFiles. This is 
to support prior versions of ToasterCG, which looked for 
this specific directory and a specific file name for each 
page (page##.text, where the ## sign indicates the two- 
digit page number of the current page) . 

ToasterCG now allows you to locate and load text files 
from anywhere on your system, using a navigable file 
requester. Simply locate the file and double-click it to 
load it into the current page. 

About ASCII Text Files 

Text files should be plain ASCII text, without formatting or 
font codes. Most word processors or database software 
can create this form of file using an ASCII Save or Save 
Text Only option, so that text or data can be imported into 
ToasterCG. If your word processor cannot save in this 
manner, you may see additional characters among the 
imported text. 



About Formatting the Page 

The line where the ToasterCG text cursor resides will be 
used for formatting and font information. So, if the 
current line is the font Cohesion, size 50, with yellow text, 
then the text file will be formatted using this font, size, and 
color. Therefore, you might want to make sure that your 
font and palette information are set up before you load 
the file. 

[f the page has any font or formatting information already 
set, that information will be maintained. For example, if 
you format a Scroll page so that every line alternates 
between a 40 and an 30 point text size, then the text will 
be formatted that way when it is loaded. 

When you load text to a Framestore or Key type page, 
there may be more text than will fit on the page (both 
vertically and horizontally). You may have to set the font 
to a smaller size, and reload the text. 



Loading Pages and Books 



To Load a Page 

Select the Controls button (or toggle to the Controls menu using the Right-Amiga key), then select the Load button (this 
button loads both books and pages, whichever you select from the file requester). Locate the page you wish to load and 
double-click its file name. ToasterCG will load this page to the current page. 




The Load button, which you also use for loading 
individual pages. 

The Load button is used to load both individual pages and 
books. You can also insert a page into a blank one in 
another book, and to append one book to another. 

In each of the situations noted below, any additional fonts 
or graphics needed by the page or book will be loaded to 
the pop-up menu as well, 

When you load a page 

• The selected page will be loaded to the current 
ToasterCG page number. 

When you load a book 

• If ToasterCG is empty (i.e., no pages have been used 
yet), the selected book will be loaded in, taking up as 
many pages as it contains. 

• If ToasterCG has any data (i.e., one or more pages 
have been used, or a book is currently loaded), the 
selected book will be appended to the end of the 
current book. 

When you select Load, a file requester will appear. The 
requester is preset to list the directories where ToasterCG 
pages are stored, although you may load items from 
anywhere they are located. Go to the directory of your 
choice, find the file and double-click on its name. 

The page or book, with its fonts and graphics (if any), will 
be loaded into the current ToasterCG page. 



Important Note 

The Load function will always append a book if there is 
any data currently in ToasterCG. If you are working in one 
book, and wish to work on another, save the current 
book, clear the book from memory, and then load the 
new book you wish to work on. 

Otherwise, you may end up appending the new book to 
the current one. 

About Loading Time 

Books and pages that use PostScript or Outline fonts may 
take a few extra moments to load, as ToasterCG needs to 
create the font sizes used within the book. 

If ToasterCG Cannot Locate a Font or Brush 

When loading a page or a book, if ToasterCG cannot 
locate a font or a brush that was used, it will present you 
with the inquiry: "Unable to find (file name). Would you 
like to replace it with another font/brush?" If you respond 
no, you will be able to continue without that item. If you 
respond yes, you may use a file requester to locate the 
missing item or a replacement item. 

Why is this so? When you save a page or a book, the 
available font/brush list is saved also (not the actual fonts 
themselves, just the list of their names and the locations 
where they were when this page or book was created). If 
you remove or delete these items from the hard disk, 
when ToasterCG tries to load the file it will not be able to 
find them. 



Saving a Page 



To Save a Page 

Select the Controls button (or toggle to the Controls menu using the Right-Amiga key), then select the Save Page button. 
Enter a name for the page in the file requester that appears, then press Return. ToasterCG will save the page and generate 
a crouton so that you may use this page in a project. 




The Save Page button. 



The Save Page button will save the current page as a 
rendered image, with all of the font and graphic 
information needed so that you can reload it any time you 
wish to make changes to it. The page will also have a 
crouton created for it. 

In other words, a saved page is a complete entity unto 
itself. It can be loaded and saved independendy at any 
time. In addition, since it contains the rendered image 
within itself, it can be loaded very quickly by the Switcher. 
The image does not need to be generated before being 
displayed. 



When you go to save a page, a file requester will appear. 
The requester is preset to list the directories where 
ToasterCG pages are stored, although you may save pages 
elsewhere is you prefer. Go to the directory of your 
choice, enter a name for the page and press Return (or 
click OK). 

ToasterCG will save the page and generate a crouton so 
that you may use it in a project. 
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Saving a Book 



Note: Although it is convenient to use Save Book as a form of archiving a set of pages that you may use for a given 
project, if you normally archive entire Flyer Projects it is not necessary. The convention of loading and saving books is no 
longer necessary within ToasterCG. The Save Book button is provided primarily to support earlier versions of ToasterCG 
software and the work you may have created with it. 

To Save a Book 

Select the Controls button (or toggle to the Controls menu using the Right-Amiga key), then select the Save Book button. 
ToasterCG will display a file requester containing the names of the all the books in storage on the hard drive. Double- 
click on a book name to load that book. 



ma 



The Save Book button. 

Select Save Book when you wish to save all 100 of the 
current pages loaded into ToasterCG as a single file. This 
option is provided mainly to support the older method of 
loading and saving files in ToasterCG, before drag-and- 
drop page support was added to projects. 

The book file is simply a data file containing the 
information necessary to inform ToasterCG how each 
page appears. Unlike a saved page crouton file, this file 
contains no imagery. It is not capable of being dragged 
into a project. It can only be loaded into ToasterCG for 
editing, then resaved. 



If it is convenient, you may wish to continue to use book 
files as archival backups of your ToasterCG pages. Book 
files are much smaller than rendered page files, so they 
wall take up less space on your hard disk. 

After you have made a series of pages for use in a project, 
save the book as a safety backup. Otherwise, make sure 
you back up your project so that all pages are saved with 
it. 

With ToasterCG's ability to load and save pages 
independently, you can rearrange the pages within a 
book. This allows you to organize books more efficiently, 
which you may find beneficial if you continue using them. 



Special Characters and Symbols 



ToasterCG supports the full realm of PostScript font characters provided they are a part of the font, and the Amiga supports 
them. Not all fonts contain all of the possible characters that can be displayed, and many fonts contain only the characters thai 
the designer needed when he created the font. Therefore, if you purchase or install a font that does not contain a specific 
character, ToasterCG (as well as the Amiga) will be unable to display it since it does not exist within the font description. 

How to Access Special Characters 

To find out the combination of keys you should press to gain access to specific characters, go to the Workbench on your 
Amiga. Locate and open the Tools drawer, and start the program KeyShow. The initial display shows the characters that 
appear when a single key is pressed. To see what other characters are available, press one of the qualifier keys (Ctrl, Shift, or 
Alt) and KeyShow wall display them. Combine qualifier keys to show additional characters, The Amiga and ToasterCG also 
support the Dead Keys (discussed below). Additional (or different) characters may exist in the fonts you have. 

KeyShow displays the current keymap on your Amiga (which was selected when your system software was installed). 
Depending on which keymap is installed on your system, you may have different characters available to you. You can select a 
different keymap via the Input editor found in the Workbench Preferences drawer. 

Remember that the fonts you use in ToasterCG many or may not support ail of the characters that the Amiga supports, nor may 
the keymap support all of the characters found in the fonts you use. 

The Dead Keys 

One set of special characters thai is supported b) the Amiga and ToasterCG with PostScript fonts is that known as the Dead 
Keys. These keys are displayed via a particular combination of keys pressed on the keyboard: Alt+ (1st key) , (2nd key) . That 
is, hole Alt and press the first key, then let go of Alt and press the second key. When you press this key, yon will see the dead 
key character appear on screen. Below is a partial list of the dead keys and characters (from the American keymap). 



Alt+f, a 


f = AiM,i = i 


u = Alt+f, u 


Alt+g, a 


\ = Alt+g, i = i 


u = Alt+g, u 


Alt+h, a 


T = Alt+h,i = I 


u = Alt+h, u 


Alt+j, a 


i = Alt+k, i = i 


ii = Alt+k, u 


Alt+k, a 








6 = Alt+f, o 


y= Alt+k, y 


Alt+f, e 


6 = /lt+g, o 




Alt+g, e 


6 = Alt+h, o 




Alt+h, e 


6 = Alt+j, o 




Alt+k, e 


o = Alt+k, o 





Note that the uppercase versions of the dead keys, where supported, can also be used. For example, where Alt+k, e gives you 
e, you can press Alt+k, then Shift+e to get E. 

About Special Symbols 

Additional (or different) characters and symbols may exist in the fonts you have. Depending on your source for fonts, you may 
have received a chart that display the characters in the font set. If so, use that as your reference. If not, the best way to find 
"hidden" or otherwise-unknown characters is to sit down at the keyboard and type through the majority of the keys on the 
keyboard, holding do™ either the Shift, Alt, or both, keys at the same time. In this manner you should be able to locate all of 
the characters that a particular font has to offer you. While this is admittedly a crude method, it is effective, and exhibits the 
not-yet-mature nature of some of the tools in the desktop publishing field (out of which PostScript fonts grew) . Beiow is a 
partial fist of some symbols you may find useful from the supplied SoftMaker font sampler (from the American keymap). 



a = Alt+v 
ae = Aft+a 
0 = Alt+b 
g = AJt+e 
© =/lt+e 
•=Alt+8 



i = Alt+i 
£ = Alt+1 
0 = Alt+o 
t = Alt+p 
a = Alt+q 



® = Alt+r 
i =Alt+Shift+s 
° = Alt+w 

¥= Alt+Shift+y 
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ToasterCG lips and Tricks 



There are a lot of unexpected tricks in ToasterCG that you will discover as you work with the program. Here's a collection 
we came up with. 



Snacinq Graphic Elements (i.e.. Boxes & Brushes) 

Boxes and brushes, including text brushes, can be 
duplicated on screen by hitting the Return key. With any one 
of these items selected, press Return to create another copy 
of it. This is useful for creating rows of stripes, or a grid-like 
pattern. With special symbol fonts, the possibilities are 
endless. 

The spacing between each copy is determined by the settings 
for shadow and border. In other words, if a box has 
shadows and borders turned off, then the copy will be 
created immediately below the original. In fact, when you 
render the image, they will appear as one box because they 
are touching edge-to-edge. 

If you turn on shadows, or borders, and then duplicate the 
brush, each copy will be spaced a small distance away from 
the original — based on that shadow or border setting. So if 
you want a small space between copies, turn on the smallest 
shadow or border setting. If you want slightly more, use a 
higher setting. For maximum distance, use the largest 
shadow setting and the largest border setting. 

The benefit of this is that you can create rows of stripes or 
other shapes with perfect spacing (something that is 
otherwise difficult to do in ToasterCG). These make for nice 
design elements that you can place text over. 



Stretchy Graphics 

The new text brush function is incredibly flexible. It allows 
you to make resizable graphics out of most anything that you 
can find in a PostScript font. 

Hyp ens 

For example, make a text brush out of the hyphen character, 
rotated by 40 degrees. Now add it to the screen, stretch it 
out so that it's long and thin, and make a couple of copies of 
it In no time you have some diagonal stripes you can use as 
a background for titling. 

Bullets 

Here's another one. Make a text brush out of the bullet 
character (press Alt+8; most fonts should have this 
character), which is often used when you need to place 
three or more equally-important lines of text on a page and 
you don't want to number them. 

When you press Alt+8 in the PS Brush menu, you will not 
see anything appear, although the text cursor will move over 
one space, (The reason for this is that the system has 
accepted your input as a valid character, but since its own 
internal set of displayable characters does not include that 
figure, it just shows a blank space.) Go ahead and enter any 
rotation or shear values, then click Continue. 

In a second or so, you can go into the font pop-up and 
select this text brush, which will place a copy of it on the 
screen. Now you can position it, resize it, stretch it at will. 

Dingbats 

There is a group of fonts in the publishing industry known 
collectively as dingbats (Zapf Dingbats is the most well- 
known) . A dingbat is usually a symbol of some sort, like 
these (✓, X, % C, J, ♦). Take a moment and think 
about how useful it would be to have symbols like these 
(and many more) in a form that you can size, stretch, and 
rotate freely. All of a sudden you begin to see a much bigger 
picture, don't you? 



The checkmark symbol shown above would be really useful 
for a series of images where a list of items is checked off. 
Plus, there are special fonts of road sign symbols, arrows, 

clip art, universal signs, countries, logos, and a lot more. 

ToasterCG 
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Acquiring More PostScript Fonts 



Troubleshooting PostScript Fonts 



ToasterCG accepts PostScript Type 1 and Type 3 fonts, as 
well as Intellifonts (the Amiga's supported outline font 
format) , ToasterFonts (bitmapped black and white fonts that 
have been converted to a special format), and Color 
ToasterFonts (bitmapped color fonts that have been 
converted to a special format). 

If you purchase additional fonts from a vendor, we highly 
recommend that you purchase them the following way: on a 
floppy disk formatted for PC clones, in the PC PostScript 
format. Since the Amiga's operating system (since version 
2.1) has the ability to read PC formatted floppies, this 
method is economical and reliable. (CD-ROM font 
collections in the PC format are also acceptable.) 

For our purposes, there are effectively two types of 
PostScript fonts, those for the Macintosh and those for PC 
clones. The PostScript format for Macintosh computers is 
different from that of the PC. ToasterCG cannot read the 
Macintosh PostScript format unless the font has been 
converted (see below for details). However, ToasterCG and 
the Amiga can read the PC PostScript format. 

(In case you are wondering, there is no PostScript format 
for Amigas, it is not necessary since the Amiga can accept 
the PC PostScript format,) 

If you have access to Macintosh PostScript fonts, you'll need 
two support programs on the Amiga to get them into 
ToasterCG. You'li need either CrossMac (Consultron, 313- 
459-7271) or MaxDOS (Media4 Productions, 515-225- 
7409), plusTypeSmith (Soft-Logik, 314-256-9595). Both 
CrossMac and MaxDOS allow the Amiga to read Macintosh 
formatted diskettes. TypeSmith can read Mac PostScript 
fonts, and save them as PC PostScript fonts. Use these 
programs to convert the Macintosh PS fonts for ToasterCG 
use. 

Note that you can also use TypeSmith to convert the 
TrueType format fonts (used by both the Mac and the PC) to 
PC PostScript as well 

For further information regarding PostScript and 
Outline fonts, see the bottom of page 12. 



Occasionally you will come across a font that ToasterCG will 
not accept, even though it is a PostScript font. Although 
there is a standard for the PostScript format, standards are 
often changed or even ignored over time. The result is that 
you will come across the occasional problem. 

Previous versions of ToasterCG would not accept certain 
fonts that had been created by certain Macintosh programs 
and saved in a PC-compatible format. This has been 
corrected by the support library that ToasterCG uses for 
PostScript. 

On your own, you might try the following troubleshooting 
tips. 

1) Turn off your system, Restart it, enter ToasterCG, and try 
loading the font right away (as the first font you load) . This 
simple action will ensure that you did not encounter a 
problem such as an out-of-memory situation instead of a 
genuine bug, 

2) Try loading the font into LightWave Modeler. Modeler 
also accepts PS fonts. If Modeler accepts it, and ToasterCG 
does not, then it may be a problem in ToasterCG. If so, 
contact Technical Support to report the problem. 

3) If you have the Amiga font editor called TypeSmith (Soft- 
Logik, 314-256-9595), load the font using the option 
Import/PFB PostScript Type 1 Outline.... Select the file name 
with the letters .pfb after it (this is the outline file of the font 
itself). 

Once it has loaded, press a variety of characters on the 
keyboard to see if they are there. If they are not, men the 
font may be incomplete or empty. Call the font maker or 
distributor. If they are, save the font using the option 
Export/PFB PostScript Type 1 Outline... (sometimes the act 
of saving a questionable font from TypeSmith will make it 
acceptable to ToasterCG) . Now load the font in ToasterCG to 
see if it will work. 

4) If you still have trouble with a font, contact NewTek 
Technical Support at the number listed in the front of the 
manual. You may need to send the font to NewTek so mat 
we can study the format and locate the problem. If your 
need is urgent, you may wish to use a modem and send the 
font to NewTek' s bulletin board system (BBS). This will help 
speed our response. 



Notes 
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What is 3D? A little background... 

The human animal is a visually oriented creafttre. Three-dimensional animation (3D) has become a powerful tool for 
visualization — for both entertainment and education. It is employed in a wade and ever-increasing variety of applications. Still 
images help us to explain the world we live in, while illusion of animated movement helps us to understand and appreciate it 
further. 



The most common 3 1) work created today includes: 

• business graphics (company logos with animated 
growth charts) 

the flying logo (where a company name flies onto the 
screen amidst foggy beams of light and gleaming 
metallic highlights) 

• commercials, where animated products fighting mock 
battles (a popular mouthwash, for example) 

• high-tech film work (such as pseudopods made 
entirely of water, or robot humans of liquid metal). 

However, these are only the most visible examples of 
animation work. Three-dimensional animation recreates 
automobile accidents in the courtroom, designs 
architectural walk-throughs of yet-to-be-constructed 
buildings, arid visualizes complex scientific processes such 
as air flow aerodynamics for high-speed aircraft. On a 
more down-to-earth level, 3D may plan city projects such 
as new parks, design product packaging for test marketing, 



lend added dimension to a print and graphics campaign, 
or teach your children in schools. It is also used to 
visualize 3D databases, study numerical data sets, and 
emulate virtual reality in research facilities. 

Three-dimensional animation demands a great deal from 
the individual, imposing its own set of disciplines. The 
elements that make up a 3D animation involve 
visualization, modeling, set and scene design, animation, 
lighting, direction, camera movement, color and texture, 
art skills, storytelling, and more. Many professional 
animation facilities hire artists who specialize in one aspect 
of 3D, such as fighting, modeling, or character motion. It is 
a testament to the allure and excitement of 3D animation 
that more people enter this field every day. The demand 
for — and appreciation of — this type of realism is growing 
ever more prevalent. 



What is Lightwave 3D? 



UghtWave 3D and the Video Toaster form the basis for a 
very high quality animation workstation. With it, you can 
design animated graphics like those described above. More 
and more of the animation you see in television today is 
created by the Video Toaster in one form or another. 
Television programs such as Star Trek: Voyager, Unsolved 
Mysteries, Babylon 5, and seaQuest testify to the power 
and versatility of LightWave. The Video Toaster offers frame 
acquisition, paint, and output of broadcast quality video 
imagery. LightWave 3D consists of LightWave Modeler and 
LightWave Layout, offering the most affordable and 
complete collection of modeling and an' nation tools ever 
brought to the desktop. UghtWave Modeler is a general- 
purpose solid modeling program with an extensive 
selection of manipulating and sculpting tools. UghtWave 
Layout is a rendering and animation program with an 
exhaustive collection of effects and motion controls. 



One of the beauties of LightWave is its textbook simplicity. 
Even if you know little of 3D, creating 3D scenery is easier 
through lightwave's straightforward implementation. Many 
controls are automatic, such as lighting and focus, 
resulting in realistic images right away. For the novice 
animator, this smooths out the learning curve. For the 
more discriminating professional, the vast majority of 
Lightwave's tools may be operated manually for precise 
control over special effects too numerous to mention. 

Few systems can match this versatility while, at the same 
time, matching its affordability. 



Getting Started in 3D 



There is a rule of thumb that -applies to IightWave 3D: the 
more you know about the process, the easier It will he, 
and the better your results. In fact, the more you know 
and understand 3D graphics in general, the more you will 
know about IightWave 3D. Lightwave's textbook design 
and easy-to-use interface have already been praised by 3D 
professionals. ". ow the power of high-quality 3D graphics is 
in your hands. 

If you already work in computer graphics, you know that 
different applications approach 3D differently. Therefore, 
you'll understand why we recommend that you read this 
section thoroughly, because it explains 3D graphics 
according to Lightwave. Nowhere else will you find as 
complete an insight into Lightwave as in these pages. 

Typically, the creation of a 3D image or a 3D animation 
follows the general progression listed below. Each of these 
topics, as it relates to Lightwave 3D, is discussed in detail 
in this chapter. 



• Plan the animation (storyboarding) 
Create the objects you will need (modeling) 

• Setting the scene (placement of objects) 

• Test-render surface attributes to achieve the right look 
Add motion (assign motion paths) 

Render the images and record them 

Or, you just might sit down and whip it up spur of the 
moment. That comes with time. 

Whether you are creating a still frame or a full animation, 
you \ ill find that breaking the process down into these 
logical steps makes it much more manageable. What 
follows is an introduction to 3D according to IightWave, 
following the five steps outlined above. Armed with this 
introduction, you'll have an understanding of each of the 
underlying concepts of 3D graphics and how they fit within 
the IightWave 3D universe. 



Storyboarding - In the beginning, there was this idea.... 



Probably the most difficult of these steps is the planning 
stage that comes before you sit down to IightWave. What 
are you going to do? Mat story do you wish to tell? ou 
have probably heard that one of the most commonly asked 
questions of authors, playwrites, and directors is, Where 
do you get your ideas? The answer is not difficult, it is a 
combination of inspiration, thought, and planning, And a 
major contributor is trial and error! From the moment the 
first idea springs forth, you play with it, add to it, study it, 
throw it into a new light, look at it from a different 
direction, bring it to a conclusion, or not. All of these 
actions build upon one another until the idea has grown 
into a scene, a simple plot, or a My developed storyline. 
From there, IightWave 3D can help bring your idea to life. 

Here are some basic tips for storyboarding. A good stoiy 
flows consistently, generally in a straight line and in a 
compelling manner. Tt may have some surprise elements 
as well. Many popular 3D animations consist of very simple 
plots: a locomotive tries to cross ?• bridge with a broken 
rail, primitive archetypal characters run and dance to a 
tribal beat in a courtyard, a baby unwraps a new toy 
soldier, or a unicycle has a dream late one night. The 
stories are simple, and can be summarized in a single 



sentence. What makes them urn que and compelling are 
further aspects of the animation, the details and 
characterizations that you remember when the animation 
is over. Why do you remember the locomotive's brave 
attempt to cross the bridge? What is so intriguing about the 
ritual movement of the dancers? How does the tin\ toy's 
fear of the baby make you laugh? Do you identify with the 
unicycle's dream of fame? Elements such as these are less 
tangible, but nonetheless potent. The characters are often 
attempting the simple act of overcoming an obstacle. Their 
steadfast beliefs anc ; determined actions draw the viewer 
into the story, lingering even as the credits roll. 

You may want to populate your stories or characterizations 
with elements such as humor surprise, fear, anticipation, 
and mystery, Once you have such an idea, support it with 
objects, motions, and lighting appropriate to the story you 
have to tell. If you are a beginning animator, concentrate 
on simpler, single-theme animations. What kinds of things 
can you do with a bouncing ball? What sort of story could 
surround a salt shaker? What might motivate a bee, or 
bother a flower? From these straightforward themes you'll 
find an abundance of ideas. 



Modeling Objects 



Sidebar: 

All 3D graphics take 
place within a 
coordinate system, 
which allows for 
precise movement 
and positioning of all 
things on screen 
with height, width, 
and depth. These are 
referred to as axes 
icnown as W Y, and 
Z. For clarity and 
simplicity, the 
coordinate locations 
of all objects are 
referred to in this 
(X, Y, Z) form as (3, 
6, 7). You read this 
coordinate as X=3, 



Once you have an idea or a complete story line, you'll need to 
decide what items take part in the scene. You'll need to 
populate the scene with objects. 

All 3D scenes and animations are composed of objects. 
Modeling is the design and creation of wireframe objects, 
from a simple model such as an apple to a complex one such 
as a finely detailed sports car. What makes up the 3D object? 
Two tilings — its physical shape and its visual appearance. 
Shape consists of the points and lines that comprise faces, 
called polygons. These make up its visible form. Appearance 
consists of color and texture qualities that connote realism to 
the eve, called surface attributes, or material properties. 
When you enter a room and look at your desk, you see a 
certain shape (that of a desk) and a certain surface (that of 
wood grain) so you think desk. In Lightwave 3D, you have 
the tools to create simple or complex objects, and to define 
their surface qualities with precision and detail. 

How would you create a mug? As a sculptor, you would mold 
a lump of clay on a potter's wheel As a designer, you would 
draft it on paper. But suppose you weren't molding or 
drawing a mug? Suppose you were using a computer... how 
would you do it then? What tools would you use? The answer 
is, pretty much the same tools you'd use if you were a 
sculptor or an artist. Surprised? Well, LightWave recreates 
those very toois so that non-sculptors and non-artists can use 
them just as easily as sculptors and artists do. hi fact, 
Lightwave's tools do more than their real-life counterparts. 
.And there's no mess to clean up. 

Three-dimensional modeling is based on two simple 
elements: points and polygons. The process of creating 3D 
objects is a lot like drawing in dot-to-dot coloring books. 
Remember connect-the-dots? With 3D modeling systems, you 
place the dots, connect them with lines to farm a 
recognizable shape, use some special-purpose tools to mold 
them further, and molal That collection of polygons now 
forms a shape that the computer can draw, color, and shade 
on screen. Once you get the hang of using the elements and 
toots in LightWave Modeler, you can begin to create objects 
for 3D rendering and animation. 

If you were a woodworker building a desk, you would work 
from a sketch, a photograph, plans, or a small model of the 
desk you intended to build. In modeling objects for 3D work, 
this approach is also best. Having the actual shape or a 
representation of it in front of you while you design is 
invaluable, and will aid in you determining size, shape, angle, 
color, and more. Whenever possible, work from pictures or 
small-scale models. 



tilings work. 

You communicate your desires to Modeler by manipulating ( 
the mouse, which moves a cursor direcdy on the screen, 
choosing commands and directing graphic input by 
clicking on either the left mouse button or the right 
mouse button. 




TbeX, Y, and Z axes. 

You create or edit all objects on the planes of a 
coordinate system. LightWave Modeler (the object 
creation package) and Layout (the image rendering 
package) use the system for object placement in their on- 
screen workspace, also known as world space. To be 
able to refer to the position and orientation of all objects, 
we must hav e a known reference location. We call this the 
origin, and it resides at the very center of space at the 
coordinate: (0 0, Z). This the central location where three 
imaginary' planes, arbitrarily named X, Y, and Z, cro: i 
Knowing that the origin is at (0, 0, 0) , the position of all 
things in space can be determined. For example, a 3D 
object may be placed 5 meter:; to the left of the origin, 2 
meters above the origin, and 4 meters away from the 
origin. Therefore, you could say that this 3D object is 
located at (5, 2, 4). Objects on the opposite ends of the 
axes are designated with negative numbers, such as (-5, - ■ 
-4) . I [sing these figures, called coordinates, you can 
describe the location of any object. Positioning can be 
controlled loosely or with critical precision. Both Layout 
and Modeler use the same coordinate system, with the (0, 
0, 0) original:* r*:v. 
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Introduction 



As in any project, you either begin from scratch or modify an 
existing object If you're new to 3D, doing it from scratch will 
appeal' tedious at first The Modeler tutorials start off by 
modifying existing objects, so you can get the hang of how 



i 



The origin also plays another important role in 
Lightwave — it acts as the "handle" for objects. When an 
object is created in Modeler, its location in relation to the 
origin is known and saved as part of the object description. 
This known point acts as the pivot point for the object. For 
example, when you model an object so that the origin is at 
its center, then save the object and load it into Layout, it 
will move and rotate around that point as its center oi' 
gravity, However, if you model the same object so that the 
origin is 5 meters away, then save the object and load it 
into Layout, it will move and rotate erratically as if it were 
lopsided. Its pivot point is off-center, so the object moves 
in an off-center fashion. You can resave the object in a new 
position to alter the pivot point, or change it in Layout. The 
tutorials will provide you with a graphic example of this 
concept if it seems a bit fuzzy to you now. 
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One of the most important 3D concepts to understand is 
that of the model, also called an object Objects consists of 
polygons. Polygons are formed when you place points in 
space and join them together. Together, they form the 
shape of 3D models. It's as if the outer surface on an 
object, say a television, consisted of a collection of 
different-colored panels that you had to assemble. You 
might think of polygons in this wav. 





While working in Modeler, you can adjust the screen to see 
as much or as little detail as you desire by turning various 
options on or off to suit your preference, and by 
rearranging the edit screens. For certain operations, this 
can be handy. Use the fourth editing and viewing window, 
called the preview window, to display objects either as 
see-through wire or solid wire forms. Further, you can 
specify whether you prefer a static and unmoving view, or a 
slightly rotating view to give you a clearer feel for the 3D 
structure of an object. 

The Modeler screen contains multiple edit windows that 
allow for three simultaneous views of the object. A static or 
moving preview window is also available. As you grow 
familiar and gain experience with Modeler, you will find 
yourself switching back and forth among these windows to 
obtain the most advantageous view from which to use a 
particular tool. 



Polygons are then formed into recognizable shapes. All 
objects appeal' on screen in a wire frame form in 
Modeler, as if they were made up of wire skeletons. This 
makes display and computation manageable. These 
wireframe polygons are usually three-sided triangles or 
four-sided quadrangles (although they can consist of more 
sides) because these simple shapes are most efficiently 
calculated. All polygons can be given color and texture 
characteristics, which is how the objects they form take on 
color and texture, when the 3D camera renders an image. 

Therefore, to build a 3D model, you create, combine, and 
modify simple shapes into more complex shapes. This is 
known as editing. The basic building blocks include cubes, 
spheres, cylinders and other shapes. Using tools not unlike 
those found in a wood or metal shop, you form a realistic 
wireframe representation of the envisioned object. 

The process of editing involves manipulating points and 
polygons. It will include selecting some portion of an 
existing object, choosing the operation to perform, 
adjusting any parameters for that operation, then carrying 
out the operation. The concept of "select and do" is very 
important to Modeler. Selection is the act of specifying 
either the object itself or a portion of it that you intend to 
edit next. The most basic elements you can modify include 
points and polygons, the dots and lines that make up all 



NOtB! 

The majority of Modeler's 
editing tool: "an operate on 
points or polygons 
individually, in groups, or 
the points and polygons 
within a specified volume of 
space. Therefore, rather 
than continually repeat the 
phrase "points, polygons, 
or i olume" when referring 
to the entities that a tool 
may affect, we'll call them 
items as an all-inclusive 
term, When you see the 
word items, you'll know 
what that we mean 
something that may include 
points, polygons, or a 
volume 
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objects, Any number of points, polygons, or objects, in any 
combination, may be selected for a specific operation. 
Additional selection tools are available to select specific 
portions of objects for editing operations. 

Here's a description of the basics as used by Modeler. 




Selected and nnselected points. 

■ point i; i location in space, just as a point in a dot-to-dot 
coloring book represented a location on the page. A point 
will appear in two ways on screen, selected and 
unselected. Points are used as anchors to create polygons. 
Since points alone do not have height, width, or depth, they 
cannot be "seen" or rendered. However, you can load 
them into Layout and use points as invisible influences on 
other objects: as a center of rotation, or to play an invisible 
role of influence in an object hierarchy, for example. 






Introduction 



Picture of selected and unselected polygons. 

A polygon is some number of points joined by lines to 
form a solid face. A polygon also appears in two ways on 
the iModeler screen, selected and unselected. Notice that 
the selected polygon hits a dotted line extending from it. 
This is a surface normal, an unusual-sounding name that 
has great importance in 3D. Here's why. A feature of 
polygons is that they can be one-sided or two-sided. They 
have the unique ability to be invisible from one side while 
visible from the other, or they can be visible from both 
sides. The surface normal, which appears whenever a 
polygon is selected, projects away from the visible side of a 
polygon. 

Since Lightwave needs to calculate the appearance of all 
polygons that make up an object, it helps for you to 
determine beforehand whether the polygons you need for 



an object will actually be seen from both sides. Why is this 
important 9 Because it takes Lightwave longer to calculate 
both sides of the polygon. If LightWave knows, from the 
presence of one or two surface normals, that a polygon is 
only one-sided, then it can render images more quickly. 

How can you determine whether to us- a one- itied or tv o- 
sided polygon? Easy 7 . Suppose you're making an apple. Will 
the scene require that the viewer see the inside of the 
apple? If not, then you only need to model the outside of 
the apple. There's a simple rule of thumb for modeling: 
build only what your animation requires. The author of 
LightWave once created a model of the Golden Gate Bridge 
in San Francisco for an animation. However, since the 
back side of the bridge was not seen in the animation, he 
did not model it. It wasn't needed. This concept can save 
you a great deal of time and work. 

There are several types of polygons you can create. 




A triangular poiy on. 



A triangular polygon is a three-point polygon. No matter 
ho it is oriented or manipulated, it is always perfectly flat. 
In Modeler, this kind of polygon is most useful for complex 
modeling involving smoothly-curved or highly-rounded 
object shapes, or objects that require greater flexibility 
when they are character-animated with Bones (a feature of 
Lavout that you will learn about later) , 




A quadrangular polygon. 

A quadrangular polygon is a four-point polygon. Four- 
point polygons are useful for objects that will not be bent 
or twisted very much (objects such as flying logos, for 
example). Bending or twisting polygons that consist of four 
or more points may distort their planarity (flatness). 
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causing rendering errors. It is best to model with a 
combination of polygons when you model using three- 
and four-sided polygons where necessary, Use the type of 
polygon that best fits the needs of the animation. 
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Polygon attributes (triangular, quadrangular, and 
many-sided) 



A multi-sided polygon i:; a complex polygon, one with 
many points. As long as the points that make up this 
polygon remain in one plane, the polygon will render 
properly. If Bones or Displacement Maps (features of the 
Layout screen) are not used on a multi-sided polygon, 
rendering problems will likely result. These forms of 
mapping cause physical changes Ln the latness of objects, 
and would not work on such large polygons. Polygons that 
consist of more than three points can be bent out of 
planarity, causing rendering errors. Modeler has the abiu 
to subdivide large polygons into smaller ones, which would 
help in such a case. 

Special-Use Polygons 

A few ' • pes of polygons are useful for very 7 specific- 
purposes. Because of this, you needn't worry about 
learning them at this time. In the Interests of completeness, 
they are included here. 



appear as a pinpoints or streaks of lights in images or 
animations. This is highly useful for emulating rain, stars, 
fireworks effects, and more. 




Picture of two-point polygons, or lines. 



Two-point polygons, or lines (special range of uses) 
A pair of points that has been selected, then made into a 
polygon, forms what is best described as a line. Such 
polygon segments are useful for strings, such as on 
stringed instruments. Technically, the line has no 
measurable thickness, and wall always render as a thin line 
no matter how near or how far from the camera. 



Picture of a group of points as single point polygons. 

Single point polygons (special range of special uses) 
This group of points has been selected, then made into 
individual polygons, each comprised of a single point. They 
appear to be normal point, except that you can select them 
and assign them surface qualities like any polygon, Unless 
single point polygons are assigned luminous or motion 
blur attributes, like the Random Stars or Actual Stars 
objects included with JghtWave, they will not be "seen" or 
rendered. With luminosity and/or motion blur, they will 



Tools for Modeling 

If you were limited to points and polygons for creating 
objects, you would soon go mad. Even simple object 
shapes like a salt shaker, a football, or a tire would be 
tedious beyond belief to create. You would need to place 
points in several locations, and you would need some way 
to specif\ ; depth, as in this point lies a few inches behind 
this other point. And, how many of us can draw smooth 
curves naturally? 

Lightwave changes all that. Designing objects in 3D 
becomes more fun as you become familiar with the tools 
of Lightwave Modeler. 




The first tool for modeLmaking is the screen. The modeling 
screen features three views of the object-in-progress: from 
the back, left, and bottom. With these views, you can place 
a point (or orient a polygon) behind other portions of the 
object, at a certain depth, simply by positioning a crosshair 
at the ight location in the back view, and moving it to the 
right depth in the left view, For added clarity in designing it 
more accurately, use the preview window to view the 
object in a solid wireframe format to accent its 3D shape. 
The screen also features layers that allow you to work on 
portions of an object separately, before combining them 
into one piece. 

The next two tools you've been introduced to — points and 
polygons. You know them already. 

The remaining tools within Modeler are the power tools, 
used for special purposes. They take their names and 
functions from tools in real life — like drill, lathe, and 
bevel — only they're much easier to use. Some of them you 
will use often — like Move to move a point to another 
position; some you will seldom use — like Skin to place 
outer surface polygons over a framework. The important 
thing for you to know is that they are there in case you 
need diem. At first it will seem as though Lightwave has a 
thousand buttons, and you'll never learn them all. 
However, from experience we can tell you that you'll use 
l/4th of those buttons most of the time, and the remaining 
buttons only occasionally. You don't need to learn diem 
all. And the manual's nearby when you need to learn a new 
operation. 

The final tools for modeling are a keen eye and your 
imagination. Look around you at the shapes in the room 



you are in. Many of diem are simple, based on square or 
round shapes combined to make furniture or other items. 
H >w wo 1( ;ou model these? Ideally, with the simplest 
shapes you can. Much of 3D modeling is a kind of game, a 
test between "how good can it took" and "how little can I 
do to make it look like that?" If you design an animation of 
a hot air balloon flying o\ ei head, and the entire back side 
of the balloon is not seen during die animation, guess what 
work you won't need to do? Once you begin working in 
3 1 you'll develop the "eye" for determining what elements 
you need in a model, and you'll gain speed. 




Wireframe and rendered apples 

Making Models that look good 

If you've entured into die Modeler, or looked at s ^veral 
objects in Lightwave, you may be wondering how to make 
models that are smooth and realistic. Take a moment and 
load the Apple object (in the Food directory) into Modeler 
(use the Load button found under the Disk menu) . Notice 
how the apple is composed of straight lines, still it looks 
round. Yet, if you load this into Lightwave and render the 
image, these straight edges appear around the outline of 
the apple. Although the face of the apple is smooth (due to 
a special smoothing function), the edges look straight. 
Apples don't have straight edges. Is there a way to correct 
this? Yes! 

Earlier, we spoke of the trade-off between modeling a great 
amount of detail into an object and modeling just enough 
so diat it looks realistic. The apple is a fairly simple object 
without much detail. If this object were to play an 
important part of ■ n animation where it appears close-up 
on screen, its edges wouldn't look that good. However, if it 
were in the background of an animation, where it never 
appeared very large, it probably would be fine. Therefore, 
the question is, how do you model an object so thai it 
looks good for close-ups? The answer is, add more detail 
when modeling it. In modeling, you approximate a smooth 
curve by breaking the curve up into smaller straight-line 
segments. The more segments, the smoother the 
appearance of the curve. 



Take a close look at the image of the two apples. The first 
apple was made with only a few sections. The front looks 
fine, but the edges appear segmented. Now study the 
second apple. More sections make for smaller segments. 
The result is a smoother apple. Of course, the more points 
and polygons there are in an object, the more complex it 
is, and the longer it can take for LightWave to render the 
image. This is a trade-off in 3D, and one of the areas where 
you will develop a sense of "how much detail" versus "how 
important is an object's smoothness." It filters down to the 
issue of how much time you want to spend modeling, 
which is an answer only you can provide. 

There is an essential approach to modeling, whether you 
use surface modeling or solid modeling: build only 
what you need. In surface modeling, you create only the 
outside of an object, the portion that will be seen in the 
animation. Unless you plan on the camera zooming inside 
a model of a teapot, for example, there is no point to 
creating an inside surface with its own color 
characteristics. It would be a waste of time. Alternatively, if 
your animation calls for zooming into the teapot and 
shooting out of the spout, you will need to solid model the 
object, since the inside will be seen as well as the outside. 
You'll need to give thickness to its wails, and bore a tunnel 
inside the spout. Most often, solid modeling is critical for 
scientific applications only, but not necessarily so. The 
basic rule of thumb is, build the model to suit the 
animation. Build only what you need. 

In Modeler, when you select the object to edit and then 
select a command button, the cursor changes to a new 
shape to indicate this new state. You can move the pointer 
to an edit window and modify the selected items u^ing the 
mouse. With the pointer in place, you drag with the left 
mouse button (sometimes with the right, depending on the 
tool function) to manipulate the selected item. If you select 
the numeric button, a numeric submenu (available with 
some command buttons) enables you to modifv the 
command button's parameters. Some command buttons 
call up an automatic submenu. These commands require 
specific information before they can operate. Once you 
enter the required information, click on OK to exit the 
submenu and perform the operation. 




A numeric submenu and an operations submenu. 



You carry out operations dynamically in the 3D space 
shown on screen. This allows you to see just what an object 
looks like as you make changes. Modeler maintains eight 
different work screens in which you may edit. These are 
called layers. The screens may be arranged so that any 



combination of them may be visible or invisible for 
reference purposes, and active or inactive so that multiple- 
object operations may be carried out in a single step. 
Objects may be manipulated in 3D space {move, rotate, 
etc.), modified to alter their shape {bend, twist, etc.), 
multiplied to create cross-sections {extrude, lathe, etc.), 
di Jled (2D and 3D dnding), and combined to form new 
shapes {Boolean operations). A single-step undo function 
allows each tool to be tried and retried with new settings 
without having to rebuild entire objects. Modeler's 
inclusion of Catmuil-Rom splines lends itself to incredibly 
easy free-form modeling and polygon meshing, making 
otherwise complex curves and smooth forms a snap. If you 
don't understand these concepts now, don't worry. They'll 
be explained and demonstrated further on. 



The remit of a Boolean subtraction operation: a perfect 
tunnel (with an interior surface) cut into a sphere. 

If modeling is beginning to sound difficult, take heart. Stop 
reading for a moment and look — really look — at the basic 
shapes that make up the objects around you. What shapes 
comprise the chair, the desk, the door? Now think about 
more complex shapes, such as a bicycle, or a cement 
truck, or a 747. You'd be surprised to find that most of 
man's creations are built upon triangles, squares and 
circles, pyramids cubes and spheres, What is a building but 
a tall cube? What is an airplane but a cylinder with rounded 
ends and flat angular wings? What is a bicycle but a 
collection of short cylinders, rounded wheels, thin spokes 
and flat-cube ped^s? If you can successfully reduce the 3D 
world to its simplest shapes, you've taken a significant step 
toward mastering 3D graphics. For starters, keep it 
simple. When you get more skilled, you'll develop an eye 
for detail, and the knowledge of how recreate that detail 
without a great deal of tedious work. This comes with 
experience, and experience comes with time and practice. 

Setting the Scene 

Once you have developed the story and modeled the 
necessary objects, the final step before rendering is to 
position them on the set. You load the objects into the 
Layout world space. As in \ [odder, you communicate your 
desires to LightWave by manipulating a mouse, which 
moves a cursor directly on the screen, choosing 
commands and directing graphic input by clicking either 
the left mouse button or the right mouse button. Ail 
objects are positioned on the planes of a Cartesian 



The Layout screen showing camera, lights, and an object 

coordinate system, the same used in Modeler. Multiple 
irieivs allow you to see the scene orthographicaliy from 
top, side, and rear, labeled by their axes, as well as from 
third-person perspective, camera, or my light source. 
This enables you to place objects graphically, as you see 
them, via the mouse, with great precision and ease. 

The elements you manipulate most commonly in Layout 
include the camera, objects, and light sources. You'll be 
able to do quite a lot with those alone! Layout considers 
these three items to be objects within the scene, just as if 
they were props on a movie set. Your job as the 
animator/director is to place them in their proper 
locations, aim and camera and lights appropriately, and 
direct them where to move during the course of the 
animation. More advanced animation tools include bones, 
which alJow for inverse kinematics, movement that is 
both realistic and natural. Using both bones and spline 
controls, aspiring and professional animators will be able 
to recreate motion paths of delicacy and grace. Of course, 
you can animate raw power and brute strength too! 

After placing an object in a specific position, you instruct 
Lightwave to record a key frame for it at a particular 
frame number. You then move the object to a new 
position, instructing Lightwave to record a new key frame 
at this location, with a different frame number. An object 
that is far away in frame 1 , and close up in frame 30, will 
take 30 frames to move from far to near. This is a simple 
two key frame animation, lasting one second. (All NTSC 

video animations move at 30 frames per second, so a 30- 

LightWave 3D frame animation will run for one second.) In this manner 

LightWave records the known position and orientation of 

Introduction alJ objects, from one frame to the next, throughout the 



animation, then creates the necessary frames in between. 
This is known as in-betweening, or just tweening, and in 
the early days of animation it was done entirely by hand. 

LightWave automates this process so that you can 
concentrate on telling the story rather than redrawing 
images. 

To see whether the motions you have designed are correct, 
LightWave generates a real-time wireframe preview. This 
may be created and watched from any of the different views 
noted previously. You may also do some low resolution 
test renderings to check the surface textures of each 
object. This is to ensure that everything looks exactly as it 
should. Surface menus allow you to set color, diffuseness, 
luminosity, glossiness, reflection, transparency, 
bumpiness, texture maps, and more for all objects. Use 
multiple light sources of varying types — directional, spot 
lights, or point light sources — each with adjustable 
brightness, color, and lens flare. Create sharp-edged 
shadows by activating the camera's ray tracing mode, or 
soft edged shadows by causing spot lights to cast shadow 
maps. 
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Test Rendering and Final Rendering 

Rendering is similar to developing photograph. 

Consider a professional photographer preparing a 
"product shot" for a magazine article. In the studio he 
positions the product on the set, places a few additional 
items beside the product, aims the light sources, checks 
exposure levels, arid takes the photograph. Afterward, he 
develops the negatives. In the process of developing, 
images appear on the film. From these negatives, the 
photographer then creates positive prints. Fortunately, in 
computer animation, you never need to deal with 
chemicals, developing, or negatives. Instead, you renders 
scene, which has the same result — a fully developed image 
on the computer screen. This image may be used within a 
video production, included as one scene of a larger 
animation, or incorporated into print graphics. 

After you have modeled the objects required by your 
animation, you load them into a special screen called 
Layout, the equivalent of the photographer's set. In Layout 
you move objects here and there, tilt them, turn them, and 
orient them until they look exactly right from one specific 
point of view. This point of view, the camera, is your 
equivalent of the photographer's camera. Like a genuine 
camera, your 3D camera can be positioned, aimed, and 
focused, lightwave's camera is the equivalent of a 35mm 
film camera, and it functions in the same manner as its 
real-life counterpart. When the scene k; perfect, you tell 
Ligh'.Wave to render the scene: i.e., take a photograph, 
develop the image, and display it on screen. Lightwave 
calculates the appearance of the scene by taking ir:o 
account the intensity of the lighting, the color of the 
objects, where and how shadows fall from objects, textures 
and hi<: liights, special filters, the focal length of the lens, 
and more. No negatives, chemicals, or dark room 
necessary! Your result is the rendered image. 

Your use of color will add depth and meaning to your 
animation. Volumes have been written about color theory, 
and since the concepts within such textbooks apply equally 
well to computer graphics as they do art, they will not be 
discussed here. Color is know to affect viewers, causing 
them to interpret what they see in a different manner. 
Watch the animation work of professionals, and consult 
color textbooks, for further information on using color 
effectively. 

Making them move 

First, let's establish the foundation for animation. 
Animation is similar to film and video in that it consists of a 
series of frozen images, each slightly different from the 
next, that create the illusion of movement. Have you ever 
seen a strip of film, say 8mm or l6mm? If you look 
carefully, you'll notice that each frame is sightly different 
from the frame before it. There's a natural progression of 
movement from one frame to the next. 

A film of a bouncing bail is a simple example. In each 
frame, the bail changes position slightly. When this film is 



displayed through a projector, your eye cannot pick out the 
individual frames, and you see the movement of a smoothly 
bouncing ball. This is very similar to the manner in which 
television displays the individual frames of video, one frame 
at a time, at a speed that the human eye cannot keep up 
with. Hence, there is apparent smooth motion, hi this 
respect, the manner in which film and video are displayed 
is similar. 

To create a film animation, you draw a series of film eels 
with a slightly different amount of movement from one to 
the next. For ball to move from one side of the picture to 
the other, you would draw the ball a little further over from 
its last position in the previous frame. These eels are 
photographed onto a film strip. When you view the film 
through the projector, you see a ball rolling across the 
screen. 

To duplicate this same animation on video, you create a 
series of video frames with a slight amount of movement 
from one to the next. In each frame, draw the ball a little 
further over from its last position in the previous frame. 
. ow, record those frames one at a time onto video tape. 
When you place this video tape in a VCR and play it, you see 
a bail rolling across the screen. 

Once you have choreographed the scene, the final step is to 
render it using medium, high or print resolution, 
depending on your preference or the requirements of your 
client. Of course, high-quality 3D animation of this type 
must ultimately be rendered to video tape, video disk, or 
film, for real-time playback. The process of displaying 
individual frames from the Toaster and recording them to 
video tape is called single frame recording. To perform 
single frame recording, you need a VCR capable of 
recording consecutive individual frames of video onto tape. 
While the Toaster displays the image, the VCR runs 
backward a bit, stops, then runs forward to reach a stable 
recording speed. This is called preroll. At precisely the 
right moment, the VCR switches to record-mode and 
records the video image for a duration of one frame 
( l/30th of a second) . Obviously, a very high-quality VCR is 
required for this process, since it must hold up to high 
video quality standards and a heavy workload. 

You also need a single frame controller, a device that 
allows Lightwave to communicate with the VCR, instructing 
it just when to record the frame. To do this, the controller 
requires that the tape be formatted so that every individual 
frame on the tape can be accessed independently. This 
process, called striping the video tape, utilizes a standard 
code called SMFHS time code which places a coded 
number on every frame on the tape (either on audio 
channel 2 or in the vertical interval between frames) . Once 
ready, you have the ability to record your animations in full 
24-bit color to video tape. Many service bureaus and 
studios exist that accept Toaster files and will perform the 
rendering/recording process for a fee, if you do not have 
immediate access to such equipment yourself. 



3D Animation 
Made Easy... 



With the advent of the Video 
Toaster Flyer, the traditional 
method of single-frame 
recording can now be 
directed right to the Flyer! 
You can generate LightWave 
animations, save them to 
the Flyer, and play them 
back directly from hard 
disk in full broadcast 
quality. 

See the addendum to 
LightWave for information 
on using the Flyer with 
LightWave. 
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How you command Lightwave 3D 

The physical tools with which you communicate with Lightwave 3D include the mouse and keyboard You should know about 
the conventions of these controls, how they are utilized by Lightwave 3D, and how they are pointed out in the manual before 
you go any further. 



The Mouse 

Lightwave 3D takes advantage of both buttons on the two- 
button mouse. If you have not used a two-button mouse in 
this platform before, you may wish to spend some time just 
getting familiar with its operation. 

All commands and tools are chosen with the left mouse 
button. Once you have chosen a command, you. may use 
the left but m to manipulate it one way, and the right 
button to manipulate it another way. As you read the 
manual, make certain you know which mouse button you 
should press to engage a particular function. 

To make mouse button usage clear, the Lightwave 3D 
manual uses the following conventions when referring to 
mouse actions: 

Mouse Directions 



Click 


means to press and release the mouse 




button once 


shift+ click 


means to hold down the shift key and 




click the mouse button 


Drag 


means to hold down the mouse button 




and move the mouse 


shift + drag 


means to bold down the shift key and 




drag the mouse 



The IightWave 3D manual will direct you to use the left or 
right mouse button with the following directions: 



Left Mouse button directions 

Click 

ight-click 
shift + click 
shifts right-click 

Right Mouse button directions 

Drag 

Right-drag 
shift-Kirag 
shifts right-drag 

The majority of mouse usage involves the left mouse 
button. Therefore, instructions that direct you to click or 
drag mean for you to use the left mouse button. Alternately, 
w henever you see right- as part of an instruction, you'll 
know you need to use the right mouse button. As a general 
guideline, use the left mouse button unless the manual says 
otherwise. You will quickly catch on to right and left mouse 
button operations. 



The Keyboard 

LightWave 3D makes use of the keyboard for special 
command shortcuts. These are keys on the keyboard that 
function just like an on-screen button. Such shortcuts 
make modeling and animating simpler and faster by 
allowing access controls that may not be visible on screen 
at the moment. 

For example, suppose you are working on a detailed 
silicon chip, as part of a printed circuit board model Once 
the detail work is done, you want to zoom all the way out to 
see Lhe entire board. Using the mouse, you would select the 
Display menu, them click several times on the Out zoom 
button. Finally, you might use the Pan button to drag the 
board around until it is centered on screen. This requires 
several steps, a number of mouse clicks, and some amount 
of moving about the screen. Using the keyboard you can 
reduce this to one step. Press a to auto-scale the entire 
object to fit the windows on screen. You can see the 
difference this makes in terms of ease of use, and 
efficiency. Keyboard equivalents make you more 
productive. 

Keyboard shortcuts appear as keycap symbols in the 
LightWave 3D manual. When you see the instruction "Press 
x, or click on the Cut button," you have the option pressing 
the key with the letter x on the keyboard or clicking the 
button that says Cut on the screen. If you are required to 
use another key in conjunction with a command key, you 
will see shift+b. This means you should hold down the shift 
key, and while holding it press the b key. (Make sure you 
don't just press the shift key, then press the b key 
separately, When key symbols are grouped together in this 
manner, you should hold the first one while you press the 
second one.) 

Note: Since it is sometimes difficult to determine the 
difference between lower case and upper case letters, the 
LightWave 3D Manual uses b for lowercase, and shift+b for 
uppercase, to avoid confusion. 

Throughout the LightWave manual, commands for both 
keyboard shortcuts and on-screen buttons are provided, 
You can choose whichever method of control you prefer, 
alternating at will. We think you'll find the keyboard 
commands invaluable over time, so try them out as you go 
along. You'll quickly find that the most commonly used 
commands become second nature, and easy to remember. 
If at any time you can't remember a key command, press 
the h key for a pop-up display panel containing all 
Lightwave's keyboard commands. LightWave will display a 
pop-up help screen that relates to the menu you are 
currently working on. 



Executing Commands and Using the Menus in 
Lightwave 3D 

Lightwave 3D contains several kinds of on screen controls 
that you manipulate with the mouse. 

• Menu buttons. Located across the top of both the 

ayout and Modeler screens, these allow access to 
groups of related commands. The Layout commands 
appear in pop-up panels. The Modeler commands 
change the left-hand column of command buttons. 

• Command buttons. The Layout commands appear in 
pop-up panels, while the Modeler commands appear 
on the upper left half of the Modeler screen. They are 
grouped by function, and perform a variety of actions. 

• Submenus. These small pop-up panels appear in front 
of other panels on screen. They allow you to fine-tune 
the functions of various commands, or set certain 
parameters that regulate an operation, using the mouse 
and/or keyboard. 

• Pop-up menus. Where a list of object names, surface 
names, or other items is displayed, click on the current 
name of any item and a pop-up menu will appear. 
Scroll the highlight to the name you want and it will be 
selected, 

• Sliders. Various menus allow you to click and drag an 
indicator along a groove to set the value between 0-100 
for an effect. These same pop-up panels may also allow 
for numeric entry via the keyboard. When this is 
available, you may enter values above 100, or below 0, 
for greater control over an effect. 

Numeric Entry. A special feature of all pop-up menus and 
menus that involve numeric values is this: when you first 
call up one of these submenus, the text cursor appears in 
the first available box, in front of any previously set 
numeric value. Simply enter the new value. When you press 
Return (or click OK) it will be accepted. You do not need 
to clear the previous values, nor press Return to officially 
"enter" the new number. 

In numeric menus and other submenus, the return key on 
the keyboard will enter the new number and advance the 
text entry cursor to the next number field, if any. If there is 
no other field below the current one, pressing return will 
enter the new number and exit the submenu at the same 
time. 

• Keyboard commands. These allow for text and 
numeric entry. Plus, keyboard commands allow for 
shortcuts (direct access to commands even when their 
command buttons are not displayed at the moment) 
while you work. 

Here's a tip when entering text into a text field (such as 
when you are changing the name of an object or a 



surface). If there is already a name present and you wish to 
change it, hold down the rights key on the keyboard and 
press x. TMs automatically clears the entire field, allowing 
you to enter the new name. This tip also works in file 
requesters and numeric fields as we L 

Loading and Saving Files in Lightwave 

Whenever you go to retrieve or save a scene, an object, or 
an image, Lightw ave displavs a standard file access panel 
called a file requester. Essentially, its function is that of a 
file selector, or perhaps a file chooser. In the case of 
loading a file, it allows you to specify which hard drive you 
wish to look on, which folder (or folders) you wish to look 
inside, and ultimately which file you wish to access. In the 
case of saving a file, it allows you to specify which hard 
drive to use, which folder (or folders) to enter, and finally 
what new filename you wish to provide for the current item. 

If you unfamiliar with using computers or computer .systems, 
it may seem foreign to you at first to use this system, How- 
ever, once you understand the workings of a file requester, 
you'll point-and-click with the best of them. They're simple 
devices, actually, and designed for ease of use. 



Load Objec t I » l 




A Load- Object file requester. 



Lightwave's file requester looks like the one pictured. 
Whether you are loading or saving a scene or an object, the 
file requester looks the same. The only difference, and an 
important reminder, is that its tide area wall show you 
which function it will perform. This particular file 
requester will allow you to load a scene file. If you ever get 
interrupted in the middle of accessing a file, and forget 
what you were about to do when you return, the title area 
offers some assistance. 

Lightwave has built-in locations for all of the files that it 
deals with (Scenes, ObjecLs, Images, Envelopes, Motion 
Paths) . When you select an operation that involves a file 
requester, you have told Lightwave that you want to access 
a file. Lightwave displays the file requester for the 
appropriate folder right away. This means that you actually 
don't need to go hunting through the hard drive and its 
folders just to get to the files you want. When you select 
Save Scene, Lightwave presents you with a file requester for 



Sidebar 

Important tip 
If you ever go astray 
while navigating Ln 
the file requester, 
here's a shortcut for 
getting back to the 
original directories 
thai Lightwave 
knows about. The 
name of the folders 
that Lightwave 
defaults to are fisted 
below. If you type 
one of these names 
into the text field 
near the top of the 
file requester, then 
press (Return) , 
Lightwave will 
instantly go to that 
folder and display its 
contents. This will 
get you back to the 
original files that 
Lightwave works 
with, should you 
ever get lost within 
the filing system. 



the scenes directory. You'll see the word scenes displayed 
in a text field near the top of the requester panel, and you'll 
see the list of scenes displayed in a larger area below it. 
Lightwave defaults to these locations automatically, 
making file operations simple and straightforward. 

On the other hand, sometimes you want to go elsewhere 
on the hard drive to locate a different sets of files, perhaps 
a set of images or objects purchased for a special project. 
In such cases, you need to use some of the controls on the 
file requester to access these other locations. Here's a 
quick rundown of the buttons on the file requester, and the 
function for each button. 

Lightwave knows of the following folders. To get back to 
them after going elsewhere, simply click in the text field, 
and delete or backspace as necessary to clear out any 
existing names, then enter one of the following names 
(with no additional punctuation or characters) : 

• Scenes 

• Objects 

• Surfaces 

• Images 

• Envelopes 

• Motions 

Press r and Lightwave will take you direcdy to that location. 

The controls on a file requester are simple and 
straightforward. The top of the file requester is the title 
area, where the function of this particular requester shows. 
Just below it are five buttons: Parent, which we'll explain in 
a moment, and four device buttons, which are shortcuts to 
go direcdy to a specific drive. Lightwave assumes you have 
two floppy drives, DFO: and DPI:, a hard drive, DHO;, and a 
ram disk, RAM:. (You can change these built-in 
assignments if you wish. See "Customizing LightWave.") 
Click one of these buttons to display the contents of one of 
these drives, The main display area will show you a list of 
the files and folders on that drive. 



To get inside a folder, you move the pointer over that listing 
and double-click the mouse. LightWave will "enter" that 
folder and update the file display with the name of the files 
inside that folder. Again, there may be files and folders 
listed in this location. And again, you double-click to go 
deeper into yet another folder. The text field above the file 
display box will show a list of the folders you have entered 
as you move among them. This is useful for letting you 
know where you are on the drive. 

To go back to a previous folder, you click on the Parent 
button. This returns you, one level at a time, to the previous 
file listing. You can see how many folders you have entered 
by looking at the text field above the file display box, where 
LightWave maintains a list of the folders you have entered. 
If you entered a dozen different folders in the course of 
locating one file, it would take a dozen clicks of the Parent 
button to return to your starting point. Of course, if your 
starring point was DHO:, you could just click that button to 
return to the top level. 

To load a file, simply locate its name and double-click it. 
LightWave will accept your command and load the file. The 
file requester will go away afterward. Alternately, you could 
single-click on the filename, then click the OK button at the 
bottom of the panel. 

To save a file, use the file requester and its functions to go 
to the proper folder, then click in the text field at the 
bottom of the panel, and enter a name for this new item. 
Press Enter and LightWave will save this new file. LightWave 
will save the file and put away the file requester. 

To save an item that you have modified, with the same 
name that it had originally, navigate to the proper location, 
and as a shortcut, double-click on the existing filename. 
LightWave will save the newly changed file over the old one 
stored on the drive. Be certain you want to do this, 
however, because if you double-click the wrong file, you 
will replace it with the current file. The old one will not be 
retrievable. 



Files are often stored in folders, and there may be folders 
within folders. For example, you may have a set of texture 
images in a folder called Marble, with a group of sub- 
folders inside called WbiteMarble, PinkMarble, 
RedMarble, etc., so you can keep the images filed 
efficiently by color. LightWave shows folders with a prefix, 
(dir)> so the Marble folder would be shown in the listing 
as (dir) Marble. 



This information should give you an understanding of 
loading and saving files while you work within LightWave 
3D. Of course, if you have any questions, contact Technical 
Support for clarification. 



LightWave 3D 



If the file listing is lengthy, so much so that it extends 
longer than the file display area, you can use the pointer 
and drag the scroll box on the left side of the requester. 
This wall scroll the display up and down so that you can see 
the entire contents of a folder. 
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The Layout Screen 



From the Layout screen you control ail aspects of building a 3D animation: the movements of all objects, their color and 
texture properties, lighting, rendering resolutions, and which frames to render. On this main screen you can manipulate all of 
the items necessary to portray business graphics, animate flying logos, visualize scientific phenomena, or create entire 
galaxies. 

If you are new to Lightwave, or 3D animation in general, there are a number of important aspects of the Layout screen that 
you should be aware of. These are clarified below. Following them is a button-by-button tour of the controls you will find on 
the Layout Screen, Lightwave's buttons are organized in small groups located around the main edit window. Therefore, each 
panel and its function is discussed first, followed by the buttons themselves. 



• The (liferent ways you can view the scene (see Viewing 
the Scene, below) 

• How to move objects in the scene (see Selecting and 
Manipulating Objects, below) 

• How to animate objects (see Creating Keyframes, below) 

• Previewing animations in real time (see Previewing an 
Animation, below) 



• How to create and save surfaces (see the Objects and/or 
Surfaces Panels) 

• Working effectively with light sources (see the Lights 
Panel) 

• Camera rendering modes (see Rendering the Scene, 
below, and the Camera menu) 

• How to load and save scenes (see The Scene Panel) 




Exiting Lightwave 3D 



Exiting to Switcher 

Click the Switcher button to go to the Toaster Flyer's main 
startup screen (the Project/Switcher view). 



Exiting to Modeler 

Select the button marked Modeler in the upper right 
corner of the screen. You will be taken into Modeler. 



Shutting down LightWave 

Exit to the Switcher, hold the Shift key down, and select 
LightWave from the Programs pop-up menu again. This 
will remove the program from memory. 



Shutting Down Modeler 

To remove Modeler from memory and lose any data 
currently loaded into Modeler, hold down the Shift key and 
click on the Modeler button. 
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Viewing a Scene 

There are a number of ways you can view trie current scene in progress. You should be familiar with these various points of 
view and how to move among them to increase your design efficiency. The small panel labeled "View" on the upper left side 
of the Layout screen contains six buttons, one for each of lightwave's view modes. This is the View section of the screen. 

The View Section 

The View mode controls the point of view shown in Layout's main window. Tr> each view out as you work. You will find 
yourself changing views frequently as you put together a scene. Note that some points of view limit the axes of movement, 
which is useful for lining up items in the scene. 

All color images are rendered from the camera view. Before you render a scene or animation, make certain that you view the 
scene from the camera view mode to ensure that the camera is aimed properly. You'll use the camera view a great deal, so 
consider this a reminder. Finally, you can create a real-time wire frame preview from any of these points of view. Lightwave's 
previews animate all aspects of the scene, including lights, spotlight cones, objects, and more. You'll learn a great deal about 
animating as you work with Lightwave. 




The Front view of a sample scene. 

View section/Front button Fl 

Front is the front view of the scene (the same as the Face 
view in Modeler). While in this view, you may move objects 
on the X and Y axes only. You can also zoom in or out on 
the scene with the period (.) and comma (,) keys. 



The Top view of a sample scene. 

View section/Top button F2 

Top is the top (or overhead) view of the scene. While in 
this view, you may move objects on the X and Z axes only. 
You can also zoom in or out on the scene with the period 
C) and comma (,) keys. 




View section/Side button F3 

Side is the left view of the scene (looking to the left from 
the right side). While in this view, you may move objects on 
the Z and Y axes only. You can also zoom in or out on the 
scene with the period (.) and comma Q keys. 



View section/Perspective button F4 

The perspective view offers with a forced-perspective view 
of the scene. It's like the camera view (you view the scene 
in perspective) but it allows you to move about the set 
freely without affecting any items in the scene. In this 
mode, manipulation in all three dimensions is possible. 



While in this \ iew, you can manipulate objects freely on all 
axes. You can also zoom in or out on the scene with the 
period (.) and comma (,) keys. 



Canera] 





The Light view of a sample scene. 



The Camera view of a sample scene. 



View section/Light button F5 

Light View selects the point of view from the active light 
source. You can view a scene from any type of light source. 
This is extremely useful for setting the light's direction so 
that its illumination falls exacdy where you desire. 

While in this view, you can manipulate items in all three 
dimensions. 

Note that if the selected light source is a spot light, its view 
will include a circle that shows the location and size of the 
spot of light being cast by this source. 



View r section/Camera button F6 

This button selects the Camera' s point of view, the point of 
view used for all rendered images. While in tliis view, you 
may manipulate items in all three dimensions. 

Yoi cannot zoom this view in or out unless you actually 
"change lenses" by adjusting the Zoom Factor confrol on 
the Camera menu. Remember that this will alter the zoom 
setting of the rendered image since the camera view is the 
same is the rendered view. 
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Selecting Items to Edit 

Once you have entered Layout and loaded the objects you need in the scene, it's time to set the stage. 

To edit in Layout, use the buttons in the Edit control panel to select the type of item you wish to work with: objects, bones, 
lights, the camera, or the view. Select an editing function from the Mouse control panel to position or angle the selected edit 
item. You may also use the axis control panel to activate or deactivate specific axes from the current operation. For example, 
this would enable you to move an item along the X axis without shifting it in Y or Z. When the object is placed correctly, create 
a keyframe for it. 

Remember that once you have an item in its proper position and/or orientation, you must lock it in place by creating a 
keyframe (see Creating Keyframes, below). Otherwise, Lightwave will return all objects to their original positions and i ender 
a mess at die center of the screen when you cl ck the Render button. Forgetting to create a keyframe after nositioning items is 
a common and frustrating mistake for newcomers to Lightwave. Note; If you have Auto Key Adjust selected in the Options 
panel, any changes to an object at one of its keyframes will be automatically recorded. 



Edit section/View button Shift+v 

When you select View, you will be able to edit the view 
position, angle, or zoom factor. Choose one of these 
functions from the Mouse control panel to change it. 

Edit section/Object button Shift+o 

When you select Object, you will be able to edit any of the 
objects in the scene. After you select Object, use the 
Selected. Item pop-up menu (located below the main 
Layout window) to choose which object you want to edit. 
You can also use the up-arrow and the down-arrow on the 
keyboard to run up or down th rough the list of objects. 

Edit section/Bone button Shift+b 

When you select Bone you will be able to edit any of the 
bones in the scene. After you select Bone, use the Selected 
Item pop-up menu (located below the main Layout 
window) to choose which bone you want to edit. You can 
also use the up-arrow and the down-arrow on the 
keyboard to run up or down through the list of bones. 

Edit section/Light button Shift+1 

When you select Light you will be able to edit any of the 
lignt sources in the scene. After you select Light, use the 
Selected Item pop-up menu (located below die main 
Layout window) to choose which light source you want to 
edit. You can also use the up-arrow and the down-arrow 
on the keyboard to run up or down through the list of 
lights. 

Light sources may be moved and rotated, depending which 
function is chosen from the Mouse control panel. For 
greater control over specific light settings, such its color, 
intensity, or „potlight size, see the Lights Panel. 
Until you select a light source to edit, no Lights will appear 
up on the screen. This is intended primarily to keep the 
Layout workspace uncluttered. You can toggle the visibility 
of ah lights in the Layout window so that they are visible at 
ah times, if you prefer. Go to the Options Panel and select 
Show Lights. When you exit the panel, ail lights will be 
visible on screen. 



Edit section/Camera button Shift+c 

^ hen you select Camera you will be able to manipulate the 
UghtWave camera. The camera may be moved and rotated, 
depending which function is chosen from the Mouse 
control panel. For greater control over specific camera 
settings, such as rendering mode, focal length, and motion 
blur, see to the Camera menu. 



Manipulating Objects 

Moving objects around in a three-dimensional world is easy in iightWave 3D. 



Once you have selected the type of item from the Edit panel (and the specific item from the Selected Item pop-up) , you can 
choose the kind of operation you need to perform. Select the operation from the Mouse control panel, move the mouse into 
the layout window, and drag with either the left or right mouse button held down. The functions on the Mouse panel allow you 
to change the location and/or orientation of any item on screen. 

The left and right mouse buttons function differently, depending on which operation you select. Be sure to read about these 
differences below. 

For editing ease, all editing is performed with respect to your current point of view 7 . For example, with the Move command, 
when you drag to the left, the current Edit Item moves to the left. If you change to another view, or to another edit item, 
dragging to the left will still move that item to the left as you look at the screen. Movement on the Layout screen occurs in 
direct relation to the movement you produce on your desktop. Move the mouse left and the item moves left. This is natural, 
friendly approach takes little time to master. 

Mouse Functions may differ for each item (view, object, bone, light, camera), since each of these items may be manipulated 
in a different manner. Use the Spacebar to toggle through each Mouse function. 



Mouse section/Move button Spacebar 

With Move you can modify' the position of the selected item 
on the X, Y, or Z axes. Use the Axis buttons to activate or 
deactivate movement for that particular axis. 

• To move on the X axis: drag the left mouse button left or 
right. 

• To move on the Y axis: drag the right mouse button up 
or down. 

• To move on the Z axis: drag the left mouse button up or 
down. 

Mouse section/Rotate button Spacebar 

With Rotate you can alter the facing orientation of the 
selected item on the H, P, or B axis. Use the Axis buttons to 
activate or deactivate movement for that particular axis. 
< To rotate around the Heading axis: drag the left mouse 
button left or right. 

• To rotate around the Pitch axis: drag the left mouse 
button up or down. 

• To rotate around the Bank axis: drag the right mouse 
button left or right 

Mouse section/Zoom Factor button Spacebar 

With Zoom Factor you can zoom the view in or out. Zoom 
Factor is available only for the View edit item. The X, Y and 
buttons in the Axis control panel do not affect the Zoom 
button. 

• To zoom out (to move further away from the scene): 
drag either mouse button to the left. 

• To zoom in (to move closer to the scene): drag either 
mouse button to the right. 



Mouse section/Size button Spacebar 

With Size you can scale objects larger or smallci . Size 
alters the size of the object equally in all three dimensions. 
Use Stretch to change an. object's scale on one or two 
specific axes. 

• To increase the size of the object: drag either mouse 
button to the right 

• To decrease the size of the object: drag either mouse 
button to the left. 

Mouse section/Stretch button Spacebar 

With Stretch you can stretch objects independently on any 
axis. Use the Axis buttons to activate or deactivate a specific 
axis for stretching. 

• To stretch the object on the X axis: drag the left mouse 
button left or right 

• To stretch the object on the Y axis: drag the right mouse 
button up or down. 

• To stretch the object on the Z axis: drag the left mouse 
button up or down. 

Mouse section/Move Pivot Point button 
Spacebar 

The pivot point appears whenever you select an object. It 
represents its center of rotation. With Move Pivot Point, you 
can change the center of rotation for the current object. 
This is useful when you wish to alter the manner in which 
an object rotates, how it follows a motion path, or how it 
moves in a hierarchy. 

Move the point to the desired location (the Reset, Center, 
and Numeric controls function on the pivot point as well). 
If the object is resting in its originally-loaded location, the 
object wall remain in place while you move the pivot point. 
It's best to move pivot points before repositioning the 
object. Otherwise, previous motions and positions will be 
affected. 
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You do not need to create a keyframe after moving a pivot 
point — the change is immediate, and remains for the 
duration of the scene. Pivot points may be changed at any 
time, but they cannot be changed during the course of a 
scene. They remain consistent for an object once set, 

How is an object's pivot point determined? When an object 
is modeled and saved, the location of the origin (where X, 
Y, and Z coordinates are 0, 0, 0) at the time of saving 
becomes its pivot point, the point around which ail object 
rotations take place. 

In Layout, when an object is selected, you will see the tiny 
white keyframe symbol (it looks like a plus sign) and a tiny 
white pivot point symbol (it looks like a small x) near or 
inside the object. If these symbols overlap, they may look 
like a single asterisk symbol. 

Mouse section/Rest Length button Spacebar 

This button appears when you select a bone as the Edit 
item. Use Rest Length to change the size of bones without 
affecting the object they are attached to. 

Since bones always load into Layout with a length of 1 
meter, this is useful if you wish to resize a bone to better 
match the object it affects (which may be a great deal 
larger or smaller) . Remember also that the size of a bone 
determines how much influence it has over the object it 
affects, so you may wish to size bones and objects 
appropriately. A larger bone exerts greater influence than a 
smaller bone. 



Choosing Axes of Movement 

This portion of the Function control panel governs which of the X, Y, Z (or H, P, B) axes is manipulated by the selected Mouse 
function. By default, all three axes are active when you first select an edit item and an edit function. Deactivate any axis by 
clicking on it. When a button is highlighted, the axis it represents is active. 

X, Y, and Z axis movement is expressed in a base 10 unit of measure. The LighlWave manual refers to axis movement in 
metric terms. A distance of 1.300 means 1 meter, 3 centimeters. Rotations around the H, P, and B axes are expressed in 
degrees, with 360° describing a full circle. 




Mouse section/X button 

When you are in the front view (XY), X movement occurs 
horizontally, to the left or right. Positive movement occurs 
to the right, negative to the left. 

Mouse section/Y button 

When you are in the front view (XV), Y movement occurs 
vertically, either up or down. Positive movement occurs up, 
negative occurs down. 

Mouse section/Z button 

When you are in the front view (XY), Z movement occurs 
horizontally, in a "coming at you" or "going away from 
you" fashion. Positive movement occurs as objects move 
further away, negative as they move toward you. 
Note that in while you are in the XY view, you cannot move 
an item along the Z axis. This axis is always constrained in 
the XY orthographic views. The example given is intended 
to demonstrate the direction of movement along the Z axis 
only, not to give you the impression that this axis is active 
in the XY view. 



Mouse section/H button (Heading) 

This is a rotation around the Y axis. If you sat in a swivel 
chair and spun around, you would be rotating about the Y 
axis. A change in heading is a change in the direction you 
face. 

Positive change is clockwise when looking straight down, 
along the positive Y axis toward the origin. :<egat /e values 
produce a counter-clockwise movement. 

Mouse section/P button (Pitch) 

This is a rotation around the X axis. When you bend 
forward, as if looking over the edge of a balcony, you are 
rotating about the X axis. A change in pitch is a change of 
angle either forward or backward. 

Positive values produce clockwise rotation around the 
positive X axis when looking toward the origin. Negative 
values travel counter-clockwise. 

Mouse section/B button (Bank) 

This is a rotation around the Z axis. When you tilt to the left 
or the right, as if reaching down to one side, you are 
rotating about the Z axis. A change in bank is a change of 
angle either left or right. 

Positive values produce clockwise rotation around the 
positive Z axis when looking toward the origin. Negative 
values produce counter-clockwise movement. 




Further Object Movement Controls 

Additional controls that govern object movement appear on a slightly smaller panel to the left of the main layout screen. They 
allow you to reset items to their original position or orientation settings, center the currently selected item in the layout view, 
and enter specific X, Y, Z or H, P, B values via the keyboard for exact item placement. 



Numeric button n 

With ne Numeric button you have the ability to position, 
orient , size, or scale an item by a specific amount. For 
minute changes or very exacting changes, this method is 
often easier to use than manipulating an item using the 
mouse. 

To use numeric entry 7 for any function 

After selecting an item (such as the Camera) and an edit 
function (such as Rotate), select Numeric. In the menu that 
appears, enter the rotation values you wish, and press 
Return. 

Motion Graph 

To edit an item's motion path using motion graph controls, 
select Motion Graph (after selecting the item to be edited). 
The controls for Motion Graph are explained in the section 
titled 'Tine-Tuning Motion Paths with the Motion Control 
Editor." 



Reset button 

With Reset you can return an item to any one (or all three) 
of its original X, Y, Z locations or H, P, B orientations. This 
is useful if you've positioned and re-positioned an item in 
Layout so much that you've lost track of its orientation with 
the rest of the scene and you wish to reorient it to one or 
more of its original values. You can reset any combination 
of the current axes at a time. Whichever axes are active at 
the time you select Reset will be returned to their original 
settings. Anv editable item may be Reset: the View, an 
Object, a Bone, a Light source, or the Camera. 

To use Reset 

Select the item you wish to reset, activate the appropriate 
axes, then click Reset. Reset does not reset any values for 
specific keyframes. Reset returns the selected (X, Y, Z) or 
(H, P, B) values to their original location or orientation 
when the object was loaded into Layout. 



Center button 

With Center you can center the currently selected item in 
the Layout window. This does not physically move the item 
within the scene, rather It shifts your point of view so that 
the object is in the center of the screen. This is useful in 
case you lose track of an object while editing a scene. 

To use Center 

Select an item, then click Center to shift the view to that 
object. The Center button works in the XY, XZ, ZY, and 
j ispective views. 



Previewing Animations 

Lightwave generates real-time wire frame previews in the Layout window for the purpose of previewing your animation work. 
These previews require far less time to generate than full color animations, and they always play at full speed — the NTSC 
video rate of 30 frames per second. Of course, you can adjust them for other playback rates. 

The five preview options that appear on the Preview pop-up menu are discussed below. 



Make Preview 




Make Preview button 

Use Preview/Make Preview to generate a wire frame 
preview of the current scene. Hie preview that Lightwave 
creates is based on the following sellings: 

• The current point of view. Lightwave creates previews 
from any of its six points of view. You may want to watch 
from a Perspective view, like a director on the set of a 
movie, or from one of the side views to make certain that 
objects travel the proper paths. 

• The current visibility settings (as set up on the Options 
Panel). 

•The frame numbers entered for First Frame (this defaults 
to frame 1), Last Frame (this defaults to frame 30), and 
the Frame Step (this defaults to 1). These can be 
changed here. 

•The number of frames available for preview. This Dumber 
is limited to chip RAM in your machine. If you need to 
create a longer preview, you can render every second (or 
every third) frame and play the preview back at 15 (or 
10) frames per second. See Frame Step in the Scene 
Panel for further information. 

To create a preview animation 

When you select the Make Preview option, Lightwave 
displays the following information: First Frame (the first 
frame to be rendered) , Last Frame (the final frame to be 
rendered), Frame Step (the frame step to be used for 
rendering) , Preview Type (either bounding box or wire 
frame, explained below) . If these are incorrect, update 
them as you desire. When they are correct, click OK to 
generate the preview. Lightwave will step through the 
animati >n, one frame at a time, as it builds the preview. 
When LightWave has completed creating a preview 
animation, it will display the Play Preview control panel 
(see Preview/Play Preview, below). 

To interrupt the creation of the preview animation 

Press Esc. The frames that have been processed up to that 
point remain available for preview, if you wish to view them 
anyway. 



Note: 

Changing the values for these controls does not change 
their values on the Scene Panel. The Scene Panel 
contains the values that are used for color image 
rendering. The Make Preview button only controls tlye 
frame values for the wire frame preview animation. 

Bounding Box option 

When Bounding Box is active, the preview that LightWave 
creates represents each object as a simple wire frame box. 
Each box My encloses an object's dimensions. This is 
useful for animations that take too long to create in wire 
frame form and where seeing the exact wire frame is not 
critical. 

Wireframe option 

When Wire frame is active, the preview that LightWave 
creates represents each object as a fully-defined wire frame 
shape. This is useful when accuracy is important and you 
need to see exactly where objects are in relation to one 
another. Understandably, this preview takes longer to 
create than the Bounding Box preview. 




Pre 



With Play Preview you can view a wire frame preview 
animation. This may be either a wire frame preview you 
just generated (see Preview/Make Preview, above), or one 
that you just loaded from hard disk (see Preview/Load 
Preview, below). 

The Play Preview controls appear immediately after 
LightWave generates a wire frame preview. If you select wis 
option but have not yet made a preview, LightWave will ask 
if you wish to generate one first 
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Note: 

When you view a preview animation you may think 
that the animation moves to quickly or too slowly. To 
slow it down, you may wish to increase the number of 
frames between keyframes. To speed it up, decrease the 
number of frames between keyframes. The simplest way 
to make these changes is to go to the Scene Panel and 
use t\)e Scale All Keys button. 

Play Preview panel/Reverse Once 

Click this button lo play the animation backward once. 

Play Preview/Reverse Play 

Click this button to play the animation backward in a 
repeating manner. 

Play Preview/Reverse Step 

Click this button to step backward through the animation 
one frame at a time. 

Play Preview/Pause 

Click this button to pause the animation. 

Play Preview/Forward Step 

Click this button to step forward through the animation one 
frame at a time. 

Play Preview/Forward Once 

Click this button to play the animation forward once. 

Play Preview/Forward Play 

Click this button to play the animation forward in a 
repeating manner. 

Play Preview/Manual Speed Slider 

The small slider below the playback buttons is a manual 
speed control button. Drag it left or right to move through 
the wire frame preview at your own pace. This is extremely 
useful for studying object motion. 

Play Preview/End Playback 

Select End Playback to exit Playback mode and return to 
the Layout screen. Lightwave will not allow you to use any 
other controls until you select this option to exit the Play 
Preview control panel. All other controLs will be dimmed. 

Play Preview/3 fys (l/10th speed) 

Click tills button to play back the animation at 3 frames per 
second. See Frame Step in the Scene Panel for uses of this 
play back rate. 

Play Preview/6 fps (l/5th speed) 

Click tliis button to play back the animation at 6 frames per 
second. See Frame Step in the Scene Panel for uses of this 
play back rate. 



Play Preview/10 fjps (l/3rd speed) 

Click this button to play back the animation at 10 frames 
per second. See Frame Step in the Scene Panel for uses of 
this play back rate. 

Play Preview/15 fps (1/2 speed) 

Click this button to play back the animation at 1 5 frames 
per second. See Frame Step in the Scene Panel for uses of 
this play back rate. 

Play Preview/24 fps (motion picture film speed) 

Click this button to play back the animation at 24 frames 
per second. This is the same rate at which motion picture 
film runs. 

Play Preview/30 fps (full speed) 

Click this button to play back the animation at 30 frames 
per second. 

Preview pop-up menu/Free Preview 

Free Preview will free, from memory, any previews that are 
currently loaded. If you render a frame or enter Modeler, 
any preview in memory wall be automatically cleared. 

Preview pop-up menu/Load Preview 

Select Load Preview to load preview animation from disk. 
Layout presents you with a file requester, allowing you to 
select which preview animation you wish to load. Once the 
animation is loaded, you may use the playback controls to 
view the preview. 

Note: 

You do not need to load a preview animation that is 
related to t\oe current scene in Layout, since the preview 
and the scene data are separate items in memory. Once 
you exit the playback you will be returned to the scene 
and elements that were presen t before you loaded the 
preview 

Preview pop-up menu/Save Preview 

Once you have generated a wire frame preview in Layout, 
you may save it to disk for later playback. Layout presents 
you with a file requester, prompting you to provide a name 
for the preview animation. Previews saved to disk require 
large amounts of memory. If LightWave cannot save the 
preview (for example, because the disk is out of space) 
you may see the message "Can't save wire frame preview." 



Rendering Scenes 

When you are ready to see a fully developed image of the scene you have created, or when you are ready to record an 
animation to hard disk or tape, use the Render button. Based on the frame(s) you have chosen to render, and the settings you 
have selected for rendering, Lightwave wall generate a 24-bit full color image. Normally, this image is displayed by the Toaster 
as it is created. Depending on the equipment you use and your need for faster rendering, you may wish to turn this feature off 
(see the Render to DV1 button) . 

There are two keyboard shortcut commands for rendering: F9 (render current frame), and F10 (render defined frames), 
Render Current Frame will automatically render the current frame using the current render settings. Render Defined Frame 
displays the Render Scene status and control panel to provide you with an overall summary of important settings so thai you 
can verify them before actual rendering. 

Note: 

When using F9 to render frames, frames will not be saved, even if you have selected record options from the Record 
panel 



Render Scene 
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RNIM Save: 
RGB Save: 
F pane Save : 



Off 
Off 
Off 



Alpha Save: Off 
Recording: Off 



Render button F9 

Select Render to generate a rendered image to the Display 
Device selected in the Record panel. 

The Render Scene panel displays the following 
information: First Frame (the first frame to be rendered), 
Last Frame (the final frame to be rendered), Frame Step 
(the frame step to be used for rendering), Frame Advance 
(select manual or automatic, see below), Resolution (the 
pixel resolution of the image), Antialiasing (whether off, 
low, n lium, or high), Save RGB (whether on or off), 
Save .Upha (whether on o 1 off) , Save Frame (whether on 
or off), Display Device, Serial Recording (whether on or 
off) , and Data Overlay (whether on or off) . 

Note: 

About rendering and low memory. If you click Render 
and in response the screen fashes and no rendering 
occurs, Lightwave does not have enough RAM available 
with which to generate the image You will need to 
recover more memory. We suggest you make sure there 
are no unnecessary objects or images loaded into 
Lightwave If Modeler is active, but you are not using it, 
unload it from memory. You may need to reduce the 
number of colors or the resolution of your Amiga s 
Workbench display. Ultimately, you may need to add 
memory to your system. 



Render button/Render Scene panel/Manual button 

Select manual to render a single frame (the frame whose 
number is shown in the First Frame field). The First Frame 
number can be set on the Scene Panel as well. 

Render button/Render Scene panel/Automatic 
button 

Select Automatic to instruct Lightwave to render a 
sequence of images, such as when you are rendering an 
animation. This instructs Lightwave to render all of the 
frames defined by the First Frame and Last Frame fields, 
one after another. 

Note: 

About Automatic Rendering. If you are rendering 
images to a single frame controller (to video tape or 
recordable laser disc), you must have Serial Recording 
turned on. 



Creating Keyframes 

Every time you change an object's position or rotation in LightWave, and you decide you want to keep that change, you need to 
record it so that LightWave keeps this information stored in memory. This is known as creating a keyframe. A keyframe is a 
specially marked frame within an animation that contains recorded information about an object's position and orientation at a 
specific moment in time. There can be any number of keyframes in an animation. The succession of keyframes allows 
LightWave to create the illusion of movement known as animation. As an object moves from keyframe to keyframe, LightWave 
generates the in-between images necessary for smooth movement. 




elected Item the up-arrow ar 1 L.o do w« -arrow 

This pop-up menu button displays the current item being 
edited whether it is an object, a bone, or a light source 
(based on the type of item selected on the Edit panel). If 
more than one of these of items is present in the scene, 
drag the pointer over the Selected Item pop-up button to 
choose which item you wish to manipulate. You can also 
use the the up-arrow and the down-arrow keys on the 
keyboard to shift through the list one item at a time. 

Here's he to select an item: 

1. From the Edit panel on the Layout screen, select the type 
of item you wish to edit (View, Object, Bone, Light, 
Camera). The selected item pop-up button now displays 
the name of the first item of that type. 

2. Drag the pointer over the Selected Item button to display 
a list of all the items of this type that have been loaded into 
Layout. Highlight the item you desire and let go of the 
mouse button to select it. 



Grid and Status Windows 

The Grid window and the Status window, both in the lower 
right corner of the main Layout screen, display information 
about the size of the LightWave reference grid and the stats 
of the current operation. 

For example, as you rotate an object the amount of rotation 
H, P, and B angles shown in the status window. The 
information displayed is based on the Function selected. 
Move displays the position for objects, bones, lights, and 
the camera, or aimpoint for the view. 
Rotate displays the direction for the view, objects, bones, 
lights, and the camera. 

Size and Stretch display the scale for objects and bones. 
Move Pivot Point displays the pivot point for pivot points. 
Rest Length displays the rest length for bones. 
Zoom Factor displays the zoom factor for the view. 

Current Frame f (place cursor in Current Frame 
field) 

The Current Frame field displays the frame number of the 
current frame shown in Layout. To advance to a particular 
frame, click to the left of the current number in this field, 
enter a new frame number and press Return. 



Note: 

To advance or fall back a single frame at a time, press 
the left-arrow or the right-arrow, or click the left- or 
right-facing arrows beside the current frame number. 

t eate Key Return or Enter 

Select Create Key to create a keyframe for the currently 
selected item item at its current position and orientation. 

This how to create a keyframe: 

1. With an item selected, click on Create Key. The Create 
Key dialog box appears. 

2. LightWave displays the current frame automatically in the 
Frame field. If this number is incorrect, enter the frame 
number that you want. 

3. Select which item a keyframe should be created for: 
Selected Item creates a keyframe for the current item only. 
Ah Items creates a keyframe for all items in Layout. 
Selected Item and Descendants creates a key rame for the 
current item plus all of its descendant items. 

4. Click Ok to create the keyframe and exit the dialog box, 
or click Cancel to cancel the operation. 

Note: 

The Return key is a shortcut for this dialog box. If you 
press Return after entering (or confirming) the frame 
number, you will both exit the dialog box and confirm- 
the creation of a keyframe in one step. Make sure the 
Create Key For option is correct before doing so, or you 
may create a keyframe for the wrong items. 

Delete Key Return or Enter 

Select Delete Key to delete a keyframe for the currently 
selected item item at its current position and orientation. 

This is how to delete a keyframe: 

1. With an item selected, click on Delete Key. The Delete 
Key dialog box appears. 

2. LightWave displays the current frame automatically in the 
FramE field. If this number is incorrect, enter the frame 
number that you want. 

3. Select which item a keyframe should be deleted for: 
Selected Item deletes a keyframe for the current item only. 
Ah Items deletes a keyframe for all items in Layout. 
Selected Item and Descendants deletes a keyframe for the 



current item plus all of its descendant items. 

4, Click Ok to delete the keyframe and exit the dialog box, 

or click Cancel to cancel the operation, 

Note: 

The Return key is a shortcut for this dialog box. If you 
press Return after entering (or confirming) the frame 
number, you will both exit the dialog box and confirm 
the deletion of a keyframe In one step. Make sure the 
Delete Key For option is correct before doing so, or you 
may delete a keyframe for the wrong items. 

Current Frame f (place cursor in Current Frame 
field) 

The Current Frame field displays the frame number of the 
current frame shown in Layout. To advance to a particular 
frame, click to the left of the current number in this field, 
enter a new frame number and press r. 

Note: 

To advance or fall back a single frame at a time, press 
the left-airow or the right-arrow, or click the left- or 
right-facing arrows beside the current frame number. 

Prev Key Shift + left arrow 

The Prev Key button jumps you from the current frame to 
the previous keyframe. Click Prev Key to go to the previous 
keyframe. 

Note: 

Were is another keyboard shortcut for changing 
frames. If you just want to go to the previous frame, just 
press left-arrow on the keyboard. 

Next Key Shift+Right arrow 

The Next Key button jumps you from the current frame to 
the next keyframe. Click Next Key to go to the previous 
keyframe. 

Note: 

There is another keyboard shortcut for changing 
frames. If you just want to go to the next frame, just 
press right-arrow on the keyboard. 

Spline Controls 

Spline Controls are used to fine-tune motion paths for the 
camera, light sources, objects, or bones. While bones can 
make inanimate objects move with useful squash-and- 
stretch effects, spline controls affect more subtle aspects of 
movement. 

For example, if you animated a comic cartoon character 
preparing to punch a punching bag gently, you might cock 
his arm back and swing it with perhaps just a few 
keyframes. However, using spline control, you could 
manipulate his arm with greater finesse. You character 
might pul his arm back, slowing to a stop as it reached the 
cocked position, then he might shoot forward swiftly, 



bringing it to a sudden, gentle stop as it touched the 
punching bag. These are the kind of subtle-yet-powerful 
touches that spline control can add to your animation. 
Without them, the cocking and swinging motions would be 
less exaggerated and more constant. They would appear 
less visually interesting. 

For further background and details about spline control, 
see Fine-Tuning Motion Paths with the Motion Control 
Editor. 

Parent 

With Parent you can attach the current item to any other 
item in the scene (including a bone, the camera or any 
light source). This attachment is unique: if the parent 
object moves through the scene, the attached child object 
will mimic its movements. In addition, the child object can 
be rotated and moved independently while remaining 
consistent to its parent object's movements and rotations. 

An example of this feature might be having a squadron of 
jet fighter planes peel off to one side. You might parent 
each of the jets following the lead jet so that when the lead 
jet veers left each of the child jets will veer left as well. 

Here's how to parent one object to another: 

1. Load some number of objects into Layout. 

2. Select an object that will be a child object (an object that 
you intend to attach to another object). 

3. Click Parent. Drag through the pop-up selector to select 
the name of the parent object. Click OK, 

4. Now position the child object in relation to the parent 
object. When it is in position, create a keyframe at this 
frame. 

From this point, you can manipulate the parent object as 
you wish, and the child object will mimic each of the 
operations that the parent undergoes. At the same time, 
you can cause the child object to undergo its own changes 
while mimicking those of the parent. 

An example of this might be a moon object rotating on its 
own axis as it circles its parent planet object. 

Note: 

If the parent object has been repositioned- in Layout 
before the Set Parent button is used on a ch ild object, 
the child object may jump to a new position relative to 
the parent object in the Layout window. If so, use 
Layout movement and rotation controls to place the 
child object where it should be in relation to the parent 
object. Then create its starting keyframe. 

Note: 

The offspring object will mimic the parent's movement 
exactly. Any mouse functions that have been (or will 
be) performed on the parent object (move, rotate, size, 
stretch) will affect the child object as well as its parent. 



Target 

With Target you can instruct the camera (or any number of 
light sources) to point to another object at all times during 
a scene. This is useful when you want the rendered point of 
view to follow a certain object through an elaborate scene, 
or when you want a spot light to to remain fixed on a 
moving object so that it is always illuminated, especially 
when the target object moves along a complex motion 
path. 

Tip: 

A useful trick in 3D animation is to use a null object 
as the target object. A null object can move through 
the scene freely without danger of being seen, since 
single points do not render (unless they are designed 
to be seen using certain settings). For a spot light to 
track back and forth across a scene, a nidi object 
target is highly beneficial 

Here's how to use Target: 

1. Load some number of objects into Layout. 

2. Select Camera from the main panel, under Edit. 

3. Select Target. 

4. Drag the pointer through the pop-up menu to locate 
the target item. 

5. Click OK. 

Note: 

No matter which frame you are on when you use 
Target, the selected item willhok at the target item 
for the duration of the entire scene. You cannot set a 
target for an item in the middle of a scene unless 
you were to break the sce?ie up into two separate 
scenes, otie with Target active and one without. 

Using Goals 

Whenever you have an object or a bone selected in the Edit 
section, the Target button reads "Goal." 

By selecting a goal object in this pop-up menu, you can tell 
an object (or a bone) to always "reach" for the goal. Any 
objects/bones thai are parented in a chain wall react as the 
last item in the chain reaches for its goal. In other words, 
you could pull on a robot's finger and the arm would 
follow (as far as it can, of course) . 



Here's how a goal works. 

1. In Modeler, create a rectangular box that has the 
approximate dimensions of an arm and make sure 
that the center of rotation, or origin is located at the 
end of the arm. Import this into Layout as "arm". 

2. Clone this object 3 times so you have a total of four 
copies. 

3. Parent arm (2) to arm (1), arm (3) to arm (2), and 
arm (4) to arm (3). 

4. Select arm ( 1) and then Create Key. Create a key for 
Selected Item and Descendants. 

5. Add a Null object (+)and select Save Object to give it 
a new name of "GoalNull". 

6. Select arm (4) and then select GoalNull as the Goal. 

7. Select the GoalNull object and move it around the 
screen to see how the others follow, 

8. This may not give us exactly what we want as the 
pivot point of arm (4) is actually what is trying to 
catch the GoalNull. In order to get the "end" of arm 
(4) to reach for the goal, you will need to add 
another null object and parent it to the end of arm 
(4). Remove the Goal from arm (4) and instead, 
make it the Goal of the null object that is parented to 
the end of arm (4). 

Tip: 

Turn off unwanted movement and rotation axes for 
individual objects to make the chain of objects 
easier to work with. 

In order to use goals with bones, you must create a 
similar set up where a chain of bones are parented 
and the end bone has a Goal object selected. Using 
the Add Child Bone button in the Bones panel 
quickly creates a bone that is parented to, and "slid 
down from" the previous bone. 



The Scene Panel 



• From the Scene panel you perform the basic operations for scene files: clear the scene from the screen, load a scene 
from disk, or save a scene to disk. You can determine the length of the scene and the frame step to be used for wire 
frame previews and full color image rendering. You can also scale or shift the animation in time. Finally, you can get an 
overview of the items in the scene and their keyframes. 

What is a scene? All of the information that goes into the creation of a LightWave image or animation is stored in a file 
that LightWave calk a scene, A scene is the name for the type of file Lightwave uses to store all of the information that 
goes into the creation of a LightWave image or animation — including the objects, textures, lights, camera, motions, and 
images. 

Note: 

The surface descriptions for objects are an important item not stored within the scene file. They are part of the 
object fie itself This is why you should always save your objects after modifying their surfaces in layout. Only the 
newly written object fie knows what the object's surface texture looks like; not the scene file. 

You should know that scene files keep track of the original location (device and drawe ' name) from where the objects 
and images were loaded. If any of this information changes after you have saved the scene file (for example, if you had 
changed an object s name, or moved it to another location on the hard drive), LightWave may be unable to locate an 
element that it needs. If LightWave cannot find something, it will ask if you wish to select an alternate item (OK) , or if you 
wish to skip this item and continue loading the remainder of the scene (Cancel). If you select OK, LightWave will present 
you with a file requester so that you may direct it to the proper file. If you select cancel, the remaining contents of the 
scene will be loaded. 

For tips on rendering scenes quickly, such as when test-rendering, see the introductory 7 text for the Camera menu. 




♦ Addendum ♦ 

Frames PerSeconu 



Addendum ♦ 

Show pop-up menu 
Hide pop-up menu 
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About Lightwave 3D 

Click About lightwave 3D to learn which version of the 
LightWave software you have. 

Free Memory status window 

This window shows the amount of memory available on 
your computer. This amount is read in megabytes. 

Clear Scene 

With Clear Scene you can reset the Layout screen to its 
original state (a solitary camera and light source, and 
nothing else in the scene). Clear Scene clears everything 
from the Layout screen (objects, surfaces, textures, 
additional light sources, images, motions, and 
envelopes) then returns the program to its default 
settings. A requester will ask you to confirm that you 
wish to clear the scene. 

Note: 

Clear Scene will not affect any of the files on your 
bard drive. It does not delete th^m from disk. Rather, 
it removes them from the screen. 

Load Scene 

Use Load Scene to (a) clear the current scene, arid (b) 
load a new scene file into Layout. The previous scene will 
be cleared, and all the elements of the selected scene 
will be loaded (objects with their surfaces, images, 
keyframes, envelopes, light sources, etc.). Be sure you 
have saved the current scene before selecting Load 
Scene. 

Note: 

If you would like to load the contents of one seem file 
into another scene file withaut replacing the original 
scene, use the Load from Scene button on the Objects 
Panel. 

lave Scene 

Use Save Scene to save the current scene. This includes 
all information necessary to recreate the scene (objects, 
images, keyframe data, etc.) when you load it at a later 
date. 

To protect you, the status of the Recording buttons 
themselves will not be saved when they are active. 

Note: 

Save Scene does not save the actual objects used in 
the scene, it only saves the knowledge of which objects 
were involved and where they came from. To save an 
object with its current surface settings, use the Save 
Object button on the Object menu. (To save all the 
objects in the seme with their current surface 
settings, use the Save All Objects button on the Object 
menu.) To save an object's surface settings as a 
separate file from an object, use the Save Surface 
button on the Surface menu. 



Note: 

When saving scenes with the Data Overlay option 
(from the Record Panel) turned on, light Wave will 
ask if you want the Data Overlay Label filled in with 
the current scene name. Since the Data Overlay Label 
is included in the resulting animation frames, this is 
useful should you wish to identify the resulting 
animation with the same name as the scene file used 
to generate it 

Current Scene status window 

The display beside this button shows the name of the 
current scene, and information about items and 
elements within the scene. 

First Frame, Last Frame 

The First Frame and Last Frame buttons are place 
markers. Use them to instruct LightWave which frames to 
use when rendering images, animations and wire frame 
previews; or when you want to display a series of 
previously rendered framestores. 

Here are the situations where the First Frame and 
Last Frame buttons are important. 

• The Render button. When you render a single 
image, the number entered under First Frame is the 
frame that will be rendered. In such cases, the 
Frame Advance setting is on Manual and the Last 
Frame number is ignored. 

• The Render button. When you render an animation, 
the numbers entered for First Frame and Last 
Frame determine which frames will be rendered. 

• The Make Preview pop-up menu. When you render 
a wire frame preview aiiimation, the numbers 
entered for First Frame and Las: r rame determine 
which frames will be used to generate the preview. 
(You may change these numbers on the pop-up 
menu that appears when you select Make Preview, 
but this change affects only the frame numbers 
used to generate the preview. They will not change 
the values on the Scene Panel itself.) 

• The Play Framestores button. When you select Play 
Framestores, the numbers entered for First Frame 
and Last Frame are used to determine which frames 
will be displayed in sequence. (This option assumes 
that you have previously rendered a sequence of 
framestore images which you would like to display 
or record to tape and that you are running 
LightWave from the Video Toaster Switcher.) 

Note: 

If you wish to reverse the animation (in fact, it is 
easier sometimes to set up the scene backwards, so 
that all items begin offscreen at a higher frame 
number then come to a resting point at frame 1 ), 
enter a frame number for last Frame thai is lower 
than the frame number for First Frame. Set a Frame 
Step value that is negative. When- you generate wire 



frame previews, or the rendered animation, it will be 
created in reverse. 

Frame Step 

Frame Step allows you to skip frames when you render 
an animation or preview. This is most useful when you 
need to make a lengthy preview or test-render an 
animation, and you don't wish to take as much time 
waiting to see the results. 

Another benefit of Frame Step is that LightWave can only 
allocate so many frames to the preview function, 
meaning that although you can set up an animation of 
any length in Layout you may not have enough memory 
to generate a wire frame preview of the same length. 

For example, say LightWave is able to allocate only 150 
frames for preview (it will notify you whenever you have 
exceed your system's preview limit) but you have created 
a 300-frame animation, you can still preview the 
animation in its entirety. Set First Frame to 1, Last Frame 
to 300, and Frame Step to 2. Make the preview. When 
the preview is ready to play back, use the 15 FPS rate to 
approximate a true 30 frame-per-second playback. 

In this way Frame Step allows you to generate the entire 
preview length, skipping every other frame in the 
process, while fitting within the memory limits of your 
system. Similarly, a Frame Step of 3 works in 
conjunction with the 10 FPS speed to approximate a 30 
frames-per-second playback rate. 

Note: 

LightWave renders frames based on the number 
entered here. A value of 1 (the default value) will 
render every single frame, 2 will render every second 
frame, 3 will render every third frame, and so on. 

Note: 

The Frame Step may be changed by a pop-up menu 
that appears when you select Make Preview, but such 
a change affects only the Frame Step used to generate 
the preview. It will not change the value shown on the 
Scene Panel 

Shift All Keys 

With Shift All Keys you can shift keyframes within the 
scene forward or backward in time. You can specify this 
shift either for all keyframes in the scene or for a 
specified range of keyframes. This allows you to fine- 
tune the animation without having to make individual 
changes for each item in the scene, a potentially tedious 
task. 



Note: 

Some operations can affect frames outside the 
specified range. For example, shifting a range of 
frames in the middle of a motion path will cause 
keyframes after the range to be shifted so they are not 
overlapped by the newly shifted keyframes. 

Scale All Keys 

With Scale All Keys you can extend or shorten either the 
duration of the entire scene or the duration of a portion 
of the scene that falls within the range of two user- 
specified keyframes. This results in the entire scene, or 
events within the scene, occurring either more slowly or 
more quickly, as they have been scaled to take place 
over a longer or shorter period of time. Scale All Keys 
enables you to fine-tune the animation, allowing certain 
events or the entire animation to take place within a 
specified time frame so that you do not need to alter 
specific keyframes manually. Either all keyframes or a 
specified range of keyframes may be scaled. 

Here's how to use Scale All Keys. 

1. After you have set up a scene and generated a preview, 
you decide that the entire animation is too fast. Select 
Scale All Keys. 

2. Suppose that you wish to double the length of the 
animation so that it takes twice as long for all objects to 
move into position. Enter the number 2 in the Scale 
Frames By: field. Click OK 

3. LightWave will effectively stretch the animation by a 
factor of 2. Notice that the number in the Last Frame 
field on the Scene Panel has been doubled. Your 
animation has been scaled by 2. 

Note: 

Time-related elements of the scene other than 
motions and envelopes will not change. Therefore, 
image sequence loop lengths and texture velocities 
will n ot be affected by Scale All Keys. 

Frame End Beep 

Frame End Beep causes LightWave to beep after each 
frame has been rendered, whether Frame Advance is set 
to Automatic or Manual. The beep is output via the audio 
output jacks of the computer. 

Scene Overview 

This portion of the Scene Panel displays information 
about the objects and elements used by the current 
scene. Use the slider at the left to scroll through the list 
of items in the scene, and the solids at the upper right to 
scroll through time (the keyframes that have been 
assigned for each item) . 



Note: 

Time-related elements of the scene other than 

motions and envelopes will not change. Therefore, Lightwave Layout 

image sequence loop lengths and texture velocities 

will not be affected by Shift All Keys. 
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(scene overview, cont.) 

All items within the scene are denoted by a single icon in 
the first column. For example, objects are denoted by a 
sphere, Light sources by a light, the camera by a camera, 
and bones by a small bone. Any items that are parented 
appear indented just below their parent item. 

The second column tells the visibility state of an item 
when not selected. Lights, bones and the camera can 
either be visible or not. A checkmark denotes visibility. 
An object can be invisible, or represented b; a bounding 
box, points only, every other polygon, or fully visible. 

You can also click on an item's symbol or name to 
highlight it and make it the currently selected item in 
Layout. 




A close-up of the Scene panel This scene 
contains five objects, two hones, one light, 
and the camera. The first column 
indicates the type of item (object, bone, 
light, or camera). The second column 
shoivs visibility settings (wireframe, 
invisible, bounding box, points-only, and 
alternate polygons for objects; on or off 
for bones, lights, and camera). 




The visibility setting for points-only view. 



I The visibility setting for eveiy-otherpolygon view. 



The Objects Panel 



With the Objects panel you perform the basic operations for Object files: clear an object, load an object, save an object. 
These buttons have extended versions as well, such as Clear Ail Objects or Save All Objects, which allow for more 
complete control. Through the use of Displacement Mapping and Bones, you can also edit some physical characteristics 
of objects. 

What is an object? An object is a file that contains both the physical information (points, their location, polygons, etc.) 
and surface information (color, texture maps, specularity, etc.) that defines an object's shape and appearance. 

• Physical characteristics refer to an object's physical form, or shape. These may be modified by the influence of 
Bones, or by special object maps such as Clip or Displacement Maps. An additional feature of such physical 
transformations is that an object may be deformed freely and saved in this transformed state, thus defining a new 
object. 

While the physical characteristics of an object are created in Lightwave Modeler, they can be modified with Displacement 
Mapping or Bones. 

• Surface characteristics refer to an object's visual appearance, consisting of both color and texture. These may be 
modified by color, reflective qualities environment maps, bump maps, and more. Of course, these surface settings 
may be saved, thus completing the process of modeling and defining a 3D object. 

Surface names are created and -assigned in Modeler, but the appearance of each of these surfaces is defined via the 
Layout Surfaces panel. 



Buttons on the Objects Panel 

Following is a button-by-button description of the controls 
on the Objects panel. 

Clear All Objects 

Clear All Objects removes all objects from the current 
scene in memory. It does not remove images, or alter the 
camera or light sources. A requester wall ask for 
confirmation. Note: Clear All Objects wall not delete any 
object files from your hard drive. 

Load Object 

Select Load Object to load an object into the Layout screen. 
A file requester will appear. By default, it displays the 
contents of the Objects directory on your hard drive. Locate 
the filename and double-click on it to load it.To direct 
Lightwave to fist the objects from another location, click a 
device button at the top of the file requester, and move 
through the directories until you locate the object file. 
When you find it, double-click on it to load it. 

Objects and images take up memory as they are loaded 
into Lightwave. The more objects and images you plan to 
use, the more memory you take up. If you have loaded 
many complex objects, and/or perhaps many images, you 
may have to be selective about the next item you load. (One 
trick for getting around this is to load those objects that 
may be part of the background and render an image. Then, 
clear the scene, load the remaining objects, and load the 
rendered picture to be used as a background image.) 
Currently, Lightwave loads the object file formats listed 
here. Others may have been added after this manual went 
to press. lightwave will load these files. However, if it 
cannot identify a file with certainty, it will display a panel 
where you may select the type of file you are loading. 
Lightwave will then load the object. See the Appendix on 
TIO for further information about this and file conversion. 

Videoscape 3D 
Sculpt 3D/4D 
AutoCAD DXF 
3D Studio .3Ds 
Swivel 3D Pro 
Wavefront .obj 

Note: 

When you load one object several times, or perhaps 
several different objects that share the same surface 
names, the surface settings from the last-boded object 
will override all previously haded surfaces of the same 
name. To avoid this, use the Rename Surface button 
(on the Surfaces panel) to rename surfaces that should 
remain distinct after hading each object. 

The maximum number of objects you may have in a scene 
is 1000. 



Load From Scene 

Select Load From Scene to load objects and their 
associated data (motion paths, surface description saved in 
object fries, object hierarchies, etc.) from a previously 
saved scene file into the current scene. These items will 
load to their normal coordinates as specified by their 
original scene file. 

The Load from Scene option has its own default directory, 
making it easier for users to separate regular scenes from 
scene files created specifically to store hierarchical objects. 
The name of this default directory is saved in lightwave's 
configuration file, Iw-config. 

After you select Load From Scene, lightwave will present 
you with the list of previously saved scenes on the hard 
drive. Select the proper scene either by double-clicking on 
its name, or by clicking on it once and then selecting OK. 
All objects within the scene will be loaded into the current 
scene. 

Lightwave will then ask "Load lights from scene as well as 
objects?" Select Yes or No according to your preference. As 
an example of this feature, if you have a police car object 
that had parented red and blue rotating lights in its original 
scene, use Load From Scene with the add lights option to 
load the car plus its attached light sources. 

Note: 

If the scene you select had its own light sources, and 
you select OK to loading lights as well as objects, you 
will end up with multiple light sources in the scene. 
Make sure they do not exist at the same coordinate 
location, or you may not know there are several lights 
present. 

Save All Objects 

Select Save All Objects to perform an automatic save of all 
objects in the current scene (with their current surface 
names and settings). If you confirm this operation, the 
objects will be saved in the same location (and with the 
same name) as the originally loaded objects. 

Note: 

If multiple copies of the same object appear in a scene, 
and they have the same name, only one is saved when 
you use Save All Objects, since each will be overwritten 
by the next. If you want to save them as separate 
objects, use Save Object first to save each one 
individually. Later, you can use Save All Objects, since 
then they will have distinct names. This is also true if 
these objects share the same surface names. If you want 
their surfaces to remain separate, be sure to use 
Rename Surface to create distinct surface names before 
you save them. 
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Add Null Object 

Selecting this option will create a special object called a 
"null" in your scene. Nulls are used for many things, such 
as targets, goals and parents of other objects, Sometimes 
they are just used as a marker to visually locate a space 
(like an "x" on the floor). 

Object Information Display 

Hie Object Information Display provides collected 
information on all objects loaded into the scene. 

Current Object 

The Current Object is the object whose name is displayed 
on the panel, the one that is affected by the other controls 
on the Objects panel. Use the pop-up list beside Current 
Object to choose an object for editing (you can also use 
the up and down arrow keys on the keyboard to cycle 
through current object names). As you load objects into a 
scene, their names will be added to this pop-up list. 

For example, to assign a clip map to an object drag the 
pointer over the pop-up list beside Current Object to select 
an object. Then select the Clip Map button, choose the type 
of clip map, and enter the proper settings. Exit by selecting 
Use Texture. The clip map will be assigned to the Current 
Object. 

Clear Object 

Select Clear Object to remove the object listed in the 
Current Object pop-up panel. The object is removed from 
the scene only. It is not deleted from the hard drive. 

When clearing an object that has other objects or lights 
parented to it, Lightwave will ask if you want the offspring 
items to be cleared also. 

If you select yes, the current object and its descendant 
items will be cleared. 

If you select no, then the current object is removed and 
replaced with a null object (to maintain the object's place 
in the hierarchy) . 

Replace Object 

Replace Object allows you to replace the Current Object 
with any other object. This is useful when you have 
complex object that requires a great deal of time 10 redraw 
on screen. Rather than wait for the screen to redraw the 
complex object, create a simpler version of the object in 
M Jdeler and design the scene with that. Replace it with the 
actual object prior to rendering. 

Save Object 

Select Save Object to save the current object with its 
surface seuings. (Surface settings for individual objects are 
not saved when you use the Save Scene button. Surface 
settings belong to the object, and are saved with the 
object.) 



Null objects do not have to be called just "NullObjecL" Null 
objects can be renamed (using the Save Object button) 
which allows you to provide a new name for the null when 
you save it from Layout. After adding a null object, if you 
wish to name it, select it, then go to the Objects panel and 
click on Save Object. LightWave will instead ask you to 
provide a new name for the null object. The null object will 
be renamed. Note that null objects generated by the Add 
Null Object button are saved automatically when you save 
the scene. You do cannot save them separately (since you 
do not need to). 
Note: 

Saving an object using the same name as a previous 
object uHU write the new object over the old one. The 
previous object ivill no longer exist. Recommendation: 
Save objects with different surfaces under slightly 
different names. For example, Ball might be changed 
and saved as Blue _Ball, orBall_2, or Rough _Ball 

Note: 

Save Object does not save changes made in Layout when 
these changes were made with either the Size or Stretch 
buttons. The Size and Stretch commands in Layout do 
not permanently change an object, they are just part of 
the scene description of "what happens to this object 
dur ! ng this animation or scene, " of which sizing or 
stretching may be a part. To permanently alter an 
olyect's size, load it into Modeler, resize it, then save it 
and return to Layout. 

Save Transformed 

Use Save Transformed to save an object with any changes 
of location, rotation, scale, morph, skeletal deformation, 
or displacement map created in Layout. Save Transformed 
will save the current object from the current frame in 
Layout, 

For example, if you load an object, rotate it, move it off to 
one side, displacement map it into a new shape, then add a 
few bones and pose it into a new shape, you can save the 
object exactly as it appeal's as if you had modeled it that 
way, using Save Transformed. This allows LightWave to be 
used as a kind of free-form modeler - for example, a Bat 
mesh of triangles could be loaded, displacement mapped 
with an image into a mountain range, and then saved with 
the displacement "frozen" in place, thus creating a 
mountain object. Bones could be used as modeling tools 
with this option also, 

Note: 

You should- be aware that Save Transformed saves the 
new object relative to the origin, just as Modeler saves 
objects. So, if you move the object 100 units away from 
(0, 0, 0), v>, j ave Transformed, then bad it into 
lodeler, it will load exactly 100 units away from 
Modeler's origin as well. 
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♦ Addendum ♦ 



Minimum Range 
Maximum Range 



(continued from Xote on previous page) 
Note: 

An object that is being displacement mapped with a 
projected image (planar, cylindrical, or spherical) as 
well as surface color mapped with a projected image 
has a unique quality. With the displacement map 
altering the object's shape, tlie color map is also "bent" 
to follow the contours of the transformed object. 

However, if you save this object with Save Transformed, 
it will now be permanently reshaped. Projecting a color 
image map onto this new object may cause 
^regularities to appear on some faces, similar to the 
results you see when you planar map a cube: the front 
looks normal, while the sides appear odd. 



Clone Object 

Select Clone Object to make copies of an object. A panel 
will ask you for the number of clones you would like to 
create. Enter a value, and press Return or click OK. All 
settings for the current object are also copied, including 
motions, parent and target info, morphing settings, shadow 
options, etc. 

Current Object Information Display 

The Current Object Information Display provides 
information about the current object 
There is no limit to the number of vertices a polygon may 
have. However, we recommend that single polygons be 
limited to no more than 16,000 vertices. 
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The Edit Skeleton panel 
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Edit Skeleton... 

With the Edit Skeleton control panel you perform basic 
operations for the parts of an object that Lightwave calls 
bones. Bones are unique to Lightwave 3D, allowing you to 
animate objects widi incredible ease. If you are skilled with 
other animation packages, bones are an advanced form of 
free-form deformation that allow the animator to create 
realistic character animation. From this panel, you can add 
bones, clear bones, and set their rest attributes. You can 
also edit bone motion paths. 

The general procedure for using bones follows: 

• Load the object which requires character animation, 
. ?lecUas the Edit item. 

• Press p to display the Objects panel for the selected 
object, or select the Objects panel, 

• Select Add Bone:; once tc r each bone you wish to add to 
the object. 

• Close the Objects panel. 

• Layout, select Bone as the Edit Item. 

• One at a time, place each bone in relation to the object, 
rotating or sizing it if necessary, then press r. Pressing r 
does two tilings: it tells Lightwave that the bone is now 
in its rest position (the position in which the object 
appears normal) , and that it is now active, exerting 
influence on the object. 



• Create a keyframe for each bone individually. If you 
forget to do this, the first time you go to another frame 
the bones will jump back to their as-loaded position, 
stretching the object out as they do so. 

• At this point you can manipulate the bones as you wish, 
creating ke>frames as necessary, and they will cause the 
object to deform appropriately. 

What is a bone? 

A bone is a small object pointer that you can use to exert 
influence over the shape of an object. Think of bones as 
puppet strings affecting the movement of the puppet 
(object). When you move the bone so that it rotates, the 
object will twist around and rotate as well. Just as an 
experienced puppeteer can imitate smooth, natural flowing 
motion, so can you. LIsing bones, objects turn and twist in 
natural curves. 

Bones have an unlimited influence on their related object, 
unless you limit that influence with the Limited Range 
setting on the bones panel. For example, if you load one 
bone (with a default unlimited influence) onto an object, 
place it at its rest position, then move it, the entire object 
will move with it since it is being affected wholly. If you 
move the bone, or turn it around, the object will also move 
or turn around in full. However, if you limit the influence of 
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this bone to a distance that is one-half of the objects height, 
then moving the bone will affect a smaller portion of the 
object. 

Another method for doing this would be to place another all- 
influencing bone elsewhere within the object so that the two 
bones "play off of one another. This causes twisting, 
squashing or streteliing, and with spline interpolation it 
appears naturally smooth. The object doesn't just stretch in a 
straight Line, it bends. 

Two factors d xtate how much influence a bone has over an 
object its rest length and, if used, a Limited Range (of 
influence). A bone with a longer rest length exerts more 
influence than bone with a smaller length right beside it. The 
influence of a bone extends outward from it in all directions 
in the form of an aspirin caplet or cold capsule. Also, 
although the appearance of the bone seems to indicate that it 
has a front end and a back end, or perhaps more influence 
on one end than the other, this is not the case. Its shape is 
designed to give you better feedback on its orientation, i.e., 
which way it faces. This does not affect its influence. This is a 
visual aid to help you work with bones. 

Bones are saved within scene files. They are not saved as 
part of the object file. When you use bones in m animation, 
be sure to save the scene before you exit UghtWave. 

Clear All Bones 

Select Clear All Bones when you want to remove all bones 
that have been assigned to the current object. There is no 
undo function, so you should be certain that this is what you 
wish to do. 

Add Bone 

Select Add Bone to add a bone to the current object. Bones 
are automatically placed at the origin (0, 0, 0) as it was 
located when the object was saved from Modeler. 
(Therefore, if you move an object, then add bones to it, the 
bones w ill appear on screen in relation to the object's origin 
as it was in Modeler.) You will need to return to Layout to 
place the bones in relation to the object. 

Add Child Bone 

Selecting this button will add a bone that is equal in rest 
length, parented to, and placed at the end of the currently 
selected bone. 

Bones Information Display 

This display window shows the number of bones present 
for the current object. 



(Mow.) 

Three images shouting how bones can be used to 
influence objects in an organic manner. 




Two bones have been loaded into Layout. 




The bones have been rotated and positioned inside tfa 
letter N. Once in position, the Rest Position (r on the 
keyboard) was activated. Noiv, any change to the bones 
will affect the object. 




About the "Rest " 
Commands 

The three "Rest' 1 
commands are 
important in that 
they determine the 
positim, 

orientation, and size 
of a bone when the 
bone is at rest, 
exerting no 
influence of change 
upon an object, 

Men you first add 
bones to an object, 
they are all inactive. 
Once you position a 
bone, press r to 
enter its rest values 
and activate its 
influence upon the 
object. From this 
moment onward, 
moving that bone 
will have an effect 
on the object's 
shape. 

If you place a bone 
in its rest position, 
and later decide that 
you need to shift its 
rest position, go 
ahead and move the 
bone, then press r 
again. This will reset 
its rest position with 
the new data. 



Current Bone 

Use the Current Bone pop-up panel to select a bone for 
editing. 

Lightwave Layout 
Objects Panel 



The bones have been rotated, one forward and one back. 
This movement exerts influence over the legs of the N, 
which bend to form a natural curve. 
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Clear Bone 

Select Clear Bone when you want to remove the current 
bone from the current object. ' here is no undo function, 
so you should be certain this is what you wish io do. 

Rename Bone 

Select Rename Bone when you wish to give a bone a new 
name. LightWave numbers bones automatically as bone 
( 1 ) , bone (2) , bone (3) > etc. We suggest you rename them 
so thai it will be easier to remember each bone's function, 

Bone Active 

When you add bones to Layout, they are inactive, meaning 
they have no influence on the object to which they have 
been added. To indicate this, newly added bones are drawn 
by LightWave with dotted lines. 

If you wish to make a bone active, select Bone Active. When 
this button appears impressed, the current bone is not 
active. 

Rest Position, Rest Direction, Rest Length r 

When a bone is at rest, it does not deform the object. These 
three elements, position (coordinate location), direction 
(orientation), and length (size), are "at rest" when the 
bone and the object are both in their unchanged state. In 
this case, the object's shape appears unaffected by its 
bones. All three elements are set to their rest position when 
you press r on the keyboard. 

Rest Position refers to the coordinate location of the bone 
when it is exerting no effect on the object. Any changes to 
the X, Y, or Z coordinate of this bone will affect the object 
similarly. 

Rest Direction refers to the orientation of the bone when it 
is exerting no effect on the object. Any changes in the 
heading, pitch or angle of this bone will affect the object 
similarly. 

Rest Length refers to the size of the bone when it is exerting 
no effect on the object. Any changes in the size of this bone, 
whether larger or smaller, wiH affect the object similarly. 

Limited Range 

A bone's range, by default, is infinite, affc :ting the entire 
object to which it is assigned. Limit this region of influence 
by activating Limited Range and entering a value for the 
surrounding area which the bone affects. The value you 
enter is calculated in meters, extending outward in all 
directions from the bone. Note that the range of a bone will 
"fall off' gradually until it is equal to 0 at the end of the 
Influence Range. 



General InformatiomAbout Using Bones 

Some animators have requested assistance with a situation 
that can occur in 3D graphics programs like LightWave. It's 
called gimbal lock, since it resembles a situation that 
occurs in the gimbal mechanism that supports - 
gyroscope. The phenomenon of gimbal lock happens when 
an object has been rotated in such a manner that its pitch 
approaches 90° and it loses the freedom of rotation along 
another 'axis. The heading and bank rotations become one 
and the same. iMost animators have noticed it when 
working with bones, which load in Layout in a specific 
orientation, although it can occur with other objects as 
well. 

Rotations are applied to an object in a precise order. 
Subsequent rotations can have the effect of rotating the 
axes themselves about which preceding rotations have 
been applied. Suddenly two rotational axes share the same 
orientation and have the same effect. This is the nature of 
the m athematics behind object rotation, and it is common 
to many 3D systems, 

To better understand this, consider the order in which 
heading, pitch, and bank rotations are applied when an 
object is oriented. Imagine an airplane centered on the 
origin in standard orientation (nose pointing in + Z 
direction). Its heading rotation is applied first, around the 
object's Y axis (this is sometimes called yaw). Pitch 
rotation around the plane's X axis (wingtip to wingtip) is 
next, followed by Bank, which is a rotation around the 
object's Z axis (down the length of the fuselage). You'll 
find that as the pitch angle approaches +90° or -90° . the 
heading and bank rotation axes become the same, and you 
lose a degree of jeedom. 

There are two ways to work around this situation. First, 
design objects in Modeler with the order of rotations in 
mind. For example, the main rotor blades for a helicopter 
spin around an shaft that leans forward by slx degrees (to 
give choppers more forward thrust) . When modeling the 
rotor blades, make them in the XY plane (upright, like a 
propeller) . Load the blades into Layout, pitch the assembly 
down by 96 degrees, and use bank to spin the blades. If 
instead you had modeled the blades "as they should be in 
the first place" in the XZ plane, then you would have 
pitched them down by 6 degrees to orient them properly. 
But if you had tried to rotate them using a heading rotation, 
they would have wobbled like crazy, because of the order 
of rotations. 

Another solution is to use a null objects as a parent to 
separate out the rotations and change their order of 
application. For example, you could have achieved the 
correct results with the XZ-modeled helicopter blades by 
setting up the spinning motion using their heading angle 
first, then parenting the assembly to a null object that was 
pitched down by 6 degrees. This effectively swaps the 
heading-pitch order that caused the wobbling mentioned 
above. 



Metamorph Level 

Metamorph causes a 3D metamorphosis from one object 
into the shape of another object. (This is a different 
process from 2D metamorphosis, a transformation 
between two specified images.) 

When you enter a Metamorph Level, the object will be 
transformed by that percentage into the Metamorph Target 
object. 

If you select Envelope (the E button), you will be able to 
animate the change over a series of frames. At 0%, there is 
no metamorphosis whatsoever, and the original object 
appeal's normal. At 100%, the original object is fully 
morphed into the target object's shape. See ''Animating 
with Envelopes" for further information. 

Note: 

If you enter the Envelope Editor, this value entered for 
Metamorph Level will have no effect on the result. All 
Metamorph Level values are taken from the envelope 
itself 

To metamorph object shape only 

Use the Metamorph bu tton. The Metamorph envelope 
controls can be used to animate the change in object 
shape. See below for details. 

To metamorph both object shape and surface color 

Use the Metamorph button, and select the Morph Surfaces 
button as well. The Metamorph envelope controls can be 
used to animate both object shape and object surface at the 
same time. See below for details. 

To morph surface color only 

Use the Metamorph button to set up an object 
metamorphosis between two copies of the same object (so 
there is no apparent change in object shape), and select 
the Morph Surfaces button as well. The Metamorph 
envelope controls can be used to animate the change in 
surface colors, The surface color and texture settings will 
change while the object shape will not. See below for 
details, see also the Morph Surfaces button. 

About Metamorphosing 

Metamorph requires a mhiirnum of 2 objects — a 
beginning object and a target object. There may be up to 
16 target objects for any one beginning object, and any 
number of objects may be morphing within a scene. For 
best results, every target object should have been created 
out of the original object, so that the number of points in 
each object is equal. You cannot morph successfully 
between objects that are totally different, or have a different 
number of points. 



T I set up a morph 

First load the objects involved. Locate the beginning 
object's name in the Current Object pop-up panel, then 
locate the target object's name in the Metamorph Target 
pop-up panel. This sets up the relationship between the 
two objects. It will remain if you save the scene at this 
point. Select the E button beside Metamorph Level to 
access the standard envelope editor where you may set the 
attributes for the 3D metamorphosis. When you are 
finished and return to Layout, you should move all target 
objects out of the camera's point of view (or make them 
100% dissolved) so that only the beginning object is visible 
during the animation. 

To remove a morph relationship 

First locate the beginning object's name in the Current 
Object pop-up panel, then locate the word (none) in the 
Metamorph Target pop-up panel. Objects default to having 
(none) as their target, This is the normal setting for non- 
morphing objects. 

To render a single image (rathe than an 
animation) with an object partially-morphed 

Load the beginning and target objects. Select one to be the 
Current Object, and the other to be the Metamorph Target. 
Select Metamorph Level, and enter the desired level. 
Render the image. As an example, a value of 50% would be 
half a transformation between the two objects. 

E (Envelope) 

Select E beside ivie jmorph Level to use an Envelope to 
control the metamorphosing of an object during an 
animation. For details on using envelopes, see ''Animating 
Effects with the Envelope editor." 

Morph Surfaces 

With Morph Surfaces you can cause the surface attributes 
(color, texture, etc.) of one object to convert to the surface 
attributes of another object. Using the controls for the 
Metamorph button, you can animate this change with an 
envelope. 

See the Morph button, above, for details on how to 
morph objects and surfaces. 

Metamorph Target 

The Metamorph Target is the destination object for the 
Metamorph burton. Use this scrohbox to select the target 
object (that object which the Current Object will morph 
into). See the Metamorph button for details on its use in 
morphing objects and surfaces. There may be up to 40 
morph targets for any morphing objects. 

Displacement Map 

Select Displacement Map to use either an image map or a 
procedural pattern map to alter the physical shape of the 
current object. This altered object may be saved in its 
transformed state with the Save Transformed button on the 
Objects panel. 



Anew feature of these object mapping subpaneis is a 
"thumbnaiTdisplay window showing the currently selected 
image. Image resolution information is also displayed. 
When you select Displacement Map you will go directly to 
the texture mapping panel choices available for 
displacement maps. There are two types of texture maps 
available via the Displacement Map button: 

• Projection Maps 

Planar, Cylindrical, and Spherical are projected image 
texture maps. For a Displacement Map the image 
provides brightness information that affects the shape 
of the object. 

• Bump Maps 

Ripples and Fractal Bumps are bump maps. A 
Displacement Mapped bump map can cause an entire 
object to ripple, or appear truly bumpy (both on the 
surface and in profile). Displacement bump maps are 
extremely useful in this manner. 

After assigning a displacement map to an object, return to 
the Layout screen to see the effects of the map on the wire 
frame object. 

Note: 

For Displacement Mapping to succeed, the object being 
mapped must consist of a great many polygons. You 
may wish to bad such an object into Modeler, then use 
Triple (to convert all polygons into triangles) followed 
by several iterations of Subdivide (to furthei 4 subdivide 
the object into smaller Uiangles). Otherwise, too few 
polygons will cause the displacement effect to appear 
broken up. 

Start out using low values for amplitude. If you go too 
high the object will begin to break up, with polygons 
bent out of shape. Amplitude will vary, depending on 
the size of the object itself, so the same setting may not 
work on a ping pong ball as it will for a blimp. Try 
values like . I or 2 to begin with if the default value is 
too high. 

Uses for displacement mapping 

• Use a displacement map on a f at plain of triangles to 
create a mountainscape or other landscape forms. 

• Use a displacement map with ripples to create blowing 
curtains, or waving flags. 

» Use a displacement map with ripples to create waves on 
an ocean or lake. The ripples will actually appear wavy 
against boat hulls, piers, or dams that contact the water's 
surface. 

• Use a displacement map of someone's face to have 
their face morph out from walls and floors. 

Object Dissolve 

Object Dissolve determines the percentage of visibility (or 
solidity) of an object, This is similar to transparency for a 



surface, yet it works on an entire object. In a still frame, 
this would cause an object to appear partially transparent, 
In an animation, this could be animated to cause an object 
to fade in and/or out of the scene. 

Note: 

Obj\ cts with a Dissolve setting of 100% will not be seen 
in Layout, and their bounding boxes ivill be drawn with 
dashed lines. 

To use Object Dissolve on an object in a single 
frame 

i nter a dissolve value and render the image, i issolve 
values may be positive or negative. 

To dissolve an object within an animation 

See the E button (below) for Object Dissolve. 

Note: 

If you enter the Envelope Editor, the value entered for 
Jtrject Dissolve will have no effect on the result. All 
i object Dissolve values are taken from the envelope 
itself 

E (Envelope) 

Select E beside Object Dissolve to use an Envelope to 
control an object's transparency during an animation. For 
details on using envelope; see ''Animating Effects with the 
Envelope Editor." 

To dissolve an object within an animation 

Use an Envelope. Choose the E button beside Object 
. "ssolve to access the Envelope Editor where you may set 
the attributes for the dissolve. At 0%, there is no dissolve 
whatsoever, and the object appears normal. At 100%, the 
object is fully dissolved and invisible. 

Clip Map 

Select Clip Map to use either an image map or procedural 
texture map to remove portions of the current object that 
correspond to certain brightness levels of the mapped 
image or mapped texture. This is useful fo] amoving 
unwanted polygons (and portions of o v gons) from being 
seen, such as when using shadow mapped light sources. 
Shadow mapping "sees" polygons, even if they are given 
100% transparency. A clip map that corresponds to the 
transparent portions of the mapped surface will remove 
those polygons from the shadow map's "sight" rendering 
them truly invisible. 

If you are familiar with the television production term clip 
level, which refers to the cutoff point for a keyed video 
sigril where some portion of the video signal is seen and 
some portion is unseen, you will better understand a clip 
map. Using a clip map, you can use an image or texture to 
cut away part of an object that should not be seen. 




Distance Dissolve 

This specialized version of Object Dissolve controls an 
object's dissolve rate based on its distance from the 
camera. As an object moves nearer the camera, it will 
automatically grow more solid. As it moves further away, it 
will grow more transparent. An object that is anywhere 
between the camera and the Maximum Distance will be 
partially visible, based on that distance. You can set the 
point at which the object is 100% transparent with the 
Maximum Distance setting, below. 



An example of clip mapping. The accompanying figure 
shows one use for clip mapping. In this example, the 
light source is using a shadow map. Shadow mapped 
light sources render shadows faster than ray tracing, 
and with more realistic, soft edges, 

• The first polygon is image mapped with an image of 
the letter A. You can see the entire polygon shape: the 
white letter, the blackness surrounding it. The shadow is 
that of the entire polygon. 

• The second polygon is both image mapped and 
transparency mapped with the same image, the letter B. 
Unfortunately, transparency mapping is not 100% 
successful when using a shadow-mapped light source 
such as the one in this scene. Shadow mapping "sees" 
the whole polygon when computing the shadow, You 
should be aware of this when using transparency maps 
in scenes with shadow mapped light sources. 

• The third polygon is image mapped and- clip mapped 
with the same image, the letter C. The first map applies 
color while the second map removes the ou ter black 
portion fwm the polygon. The result is that shadow 
mapping can successfully cast an accurate shadow. 

• Projection Maps 

Planar, Cylindrical, Spherical, Cubic, and Front 
Projection are projected image texture maps. This 
means that an image is projected directly onto the 
chosen object. For a clip map the image provides the 
cutoff level that affects how much of the object you will 
see. 

• Procedural Maps 

Checkerboard, Grid, Dots, Marble, Wood, and 
Underwater are procedural maps. These kinds of maps 
have varying attributes that detennine their appearance. 
You control each of these attributes by changing the 
settings to your liking. Clip mapped textures need only a 
texture value to create their patterns. This is chosen 
with a texture value slider found in the procedural 
texture's control panel. 

When you select Clip Map you will go directly to the texture 
mapping panel choices available for clip maps. There are 
two types of texture maps available via the Clip Map button: 



This feature is primarily useful for simulating underwater 
particles, as solid objects may look strange when partially 
faded. 

Maximum Distance 

With Maximum Distance and Distance Dissolve you can set 
the point at which the selected object is 100% transparent. 
For example, if you choose 10 meters as the maximum 
distance, then animate a ball rolling toward the camera 
from 20 meters away, the ball will be unseen until it 
crosses the 10-meter mark. As it rolls from 10 meters up 
to the camera itself (0 meters), it will grow less transparent 
until it is finally 100% solid. 

Polygon Size 

This button determines the size of the polygons in the 
object. Polygon size affects the rendered image only. You 
will not see Polygon Size affect the wire frame appearance 
or preview animations on the Layout screen. Animated, it is 
useful for exploding objects or dissolving them into dust 
particles. If you decrease the polygon size, the object will 
break apart as the polygons shrink toward their centers. 

To use Polygon Size on an object in a single frame 

Enter a size value and render the image. Size values may be 
positive or negative. 

To change the size of an object's polygons within an 
animation 

Use an Envelope. Choose the E button beside Polygon Size 
to access the Envelope Editor where you may set the 
attributes for the size of the polygons. 

Note: 

If you enter the Envelope Editor, the value entered for 
Polygon Size will have no effect on the result. All 
Polygon Size values are taken from the envelope itself 

E (Envelope) 

Select E beside Polygon Size to use an Envelope to control 
the change in size of an object's polygons during an 
animation. At 0%, polygons are at their smallest size. For 
details on using envelopes, see "Animating Effects with the 
Envelope Editor." 
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Unaffected by Fog 

Selecting this option for an object will cause it to be 
unaffected by any fog effects. This is useful when using 
Front Projection mapped objects that you do not want to 
fade in the fog. 

Particle/Line Size 

This pop-up panel allows you to select different sizes for 
particles (single point/polygon objects) and lines (two- 
point polygons). Automatic will calculate particle size of 1 
pixel for Super Low and Low Res output; a 3x3 pixel array 
for Medium Res output and a 5x5 pixel array for High and 
Print Res output. Likewise, line sizes will be one f three or 
five pixels thick (no matter how far away from the 
camera). 

You can also choose Small, Medium or Large which will 
always use the sizes Listed above no matter what Basic 
Resolution is selected for the output images. 

Polygon Edges 

Polygon Edges causes all polygons in the scene to be 
outlined with the Edge Color (set below). The polygons 
themselves will still be rendered with all surface 
characteristics, only outlines will be added. Use this to 
give a hidden line appearance to objects in the scene. 
(To see the full outline, use the Outline Only button on 
the Surfaces panel.) Objects created of triangles only 
may appear overly busy with this option. 




Three Urns showing several different effects. The urn on 
the left displays a simple texture map. The urn in the 
center is the same, except that it had Polygon Edges 
turned on and set to the color black. The urn on the 
right is also the same, except that its Polygon size has 
been set to 50%. 



Edge Color 

Use Edge Color to set the color of polygon edges. 
Self Shadow 

Click this option to allow an object to cast a shadow on 
itself. This is useful if an object is the center of attention 
in a scene. Some objects, because of the nature of their 
shape, need not have this option active. A sphere, for 
example. 

Cast Shadow 

Click this option to allow an object to cast a shadow onto 
other objects in the scene. If an object is in the 
background of a scene or animation, and its shadow 
would not be important, turn this option off to save 
rendering time. 

Receive Shadow 

Click this option to allow an object to receive a shadow 
being cast upon it by another object. This is useful for 
objects such as floors that receive shadows from objects 
in the room. 



The Surfaces Panel 



With the Surfaces Panel you can assign objects different material properties that determine their appearance when 
rendered. In essence, you are creating a collection of surfaces that reflect light differently. Surface characteristics consist 
of both color and texture, which may be modified by diffuseness, reflectivity, environment mapping, bump mapping, and 
more. Some of the properties that UghtWave uses to define a surface include those Listed below. There are many more 
attributes available to the 3D artist that are covered further on. 

What is a surface? A surface can be from one to many polygons that share similar qualities — called attributes — of color 
and texture. All of these surface settings may be saved within the object file, thus completing the process of modeling and 
defining a 3D object. Furthermore, they may be saved separately, so that they can be applied to any object quickly and 
easily. 

Below you'll find a description of some of the major surface attributes an object may have. 



Surfaces Panel 
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Load Surf ac., 
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Reflection Options 



♦ Addendum ♦ 

Shadow Alpha 
Plug-In Textures 



Keyboard Shortcuts 



Surface color 

Ail objects absorb light and reflect light, and some even transmit light. Surface color is determined by a combination of 
these qualities. It is the color we see when we look at an object. 

Diffuse 

The amount of light that is scattered by a surface, based on the amount of light it receives. A bail may be a bright red 
color, but its surface may or may not reflect this intense red color very well. Two such balls, side by side, may appear to 
be different shades of red due to differing amounts of diffuse reflection. In the real world, this reflected Light is a 

combination of some amount of both diffuse and specular reflection. 

Lightwave Layout 

Luminosity 

Luminosity refers to how much asurface appears to glow of its own light. This does not turn an object or surface into a Surfaces Panel 
light-projecting source. Rather, it serves to make the object or surface glow of its own accord. 



31 



Specular 

A kind of reflection or highlight that occurs on the surface of smooth or shiny objects. It may be hard and bright or broad 
and dull. How this highlight is reflected tells us if the surface is dull, smooth, shiny, or metallic, for example. Its location 
on a surface indicates the direction of the light source that illuminates it. 
Reflectivity 

An object's surface may be such that it reflects some amount of its surroundings on it* own surface. It may reflect a little 
or a lot The surface of a car shows some amount of reflection, while its rearview mirror is an example of a perfect 
reflector: it reflects its surroundings 100%. 

Transparency 

Of the light that strikes an object, :;ome is reflected, some is absorbed, and some may be transmitted. Transparency 
indicates the amount of light that passes through an object' i surface, how much we see of that surface and how much we 
see of that which is behind that surface. 



Bumpiness 

Up close, many surfaces have a texture or bumpiness. Consider an orange peel, for example. Such bumps are apparent 
due to the way lights fall across Jr surface of n object. Which portion is lit? Which is in shadow? Changes in the surface 
color indicate this bumpiness to us. 
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Buttons on the Surfaces Panel 

Following is a button-by-button description of the 
controls on the Surfaces Panel. 

Current Surface 

When you load an object into Layout, all surfaces 
associated with that object are loaded to a list here, 
grouped by object in the order objects were loaded. The 
Current Surface button maintains this list of all surfaces 
in the scene. To view or edit surface settings, drag the 
mouse over it. V scrollbox will pop up. Drag the 
highlight to any surface name, then let go of the mouse 
burton. The surfaces control panel will update itself to 
display the settings for the surface name you selected. 
You can also use the up-arrow and down-arrow keys on 
the keyboard to cycle through surface names. 

Load Surface 

Surface settings may be saved in a surfaces file. Use Load 
Surface to load a previously saved surface definition onto 
the Current Surface. See Save Surface for a tip about 
using Load Surface as well. 

Save Surface 

Surface settings may be saved in a surfaces file. Use Save 
Surface to save the current surface settings. A file 
requester will pop up, asking you to provide a name for 
the surface file. 

Notes and tips for Load Surface and Save Surface 

Load Surface and Save Surface are especially useful when 
you have several different surface names that need the 
same settings. Define the settings for one of these 
surfaces. Then save them as a surface file. Now select the 
remaining surface names, one at a time, and use Load 
Surface to ioad the settings to them as well. Be sure to 
save the object(s) afterward so that the surface settings 
remain intact. 



Rename Surface 

Use Rename Surface to change the name of the current 
surface. For example, you might rename a surface from 
"chair legs" to "light mahogany legs" as a better 
reminder of their appearance. 

Notes and tips for Rename Surface: 

If you load multiple copies of the same object with the 
idea of coloring them differently, you'll find that the 
objects' names remain distinct, as couch (1)," "couch 
(2)," etc., but that their surface names become shared, 
so that the surface called "cushions" describes the 
cushions of both couches. To avoid this, load the first 
couch, use Rename Surface to rename the pertinent 
surfaces, then load the second couch. You'll be able to 
define their surfaces separately. 

Remember to save the objects if you want the new 
surface names to remain permanent. Also, from the 
example above, be sure to save the two couch objects 
under different names if you intend to keep them 
distinct. See the Save All Objects button for further 
information. 

Alph zeList 

The Surfaces pop-up list can grow quite large. Toggle 
this button on to alphabetize the list of names whenever 
you display it. 

Polygon Usage Display 

This window displays the number of polygons used by 
the current surface name. 

Surface Color 

Select Surface Color to assign color values to the Current 
Surface. You can adjust color values in two ways: 
through the color sliders on the right, or through the 
numeric entry fields on the left. 



Surfaces Panel 
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The color indicator at the bottom of the screen shows 
the current color as you adjust the sliders. The color 
sliders adjust the amounts of red, green, and blue of the 
surface color. Each slider varies from 0-255. To adjust a 
color, drag its corresponding slider left or right. To the 
right raises a color value, to the left lowers it. Only 4096 
color variations can be displayed on the RGB monitor, 
although LightWave will calculate a true 16,8 million 
color image based on the actual color values that you 
set. 

if you prefer, you can type in the new color values 
directly. Enter any new values directly in front of the old 
ones. They will be accepted, although the color indicator 
will not change until you press r. Press Return to go to 
the next color value, or click OK if you are done. 

Consult the RGB color values chart at the end of the 
Lightwave reference for assistance in choosing RGB 
colors. 

T (Texture Map) 

Select T beside Surface Color to access the texture 
mapping control panel to apply color to the current 
surface using either an image map or a procedural map. 
Any object that is texture mapped via an image will take 
on the colors of the image map itself. An image of 
woodgrain, for example, mapped onto a table, will make 
the table appear genuinely wooden. Any object that is 
texture mapped via a procedural texture will take on the 
colors of the texture that you set up. With the 
Checkerboard pattern, for example, you can assign black 
and red to the check colors. 

For details on texture map controls and options, see 
"Achieving Realism with Texture Mapping." 




The accompanying image shows four kinds of 
projected image mapping: a cylindrical map applied 
to the pop can, a planar image applied to the ace 
card, a cubic map applied to the wooden block, and a 
spherical map applied to the apple. 



More about Surface Color Texture Mapping 

When you select Texture iMap beside the Surface Color 
button, you have a choice applying one of five projected 
image mans or seven procedural maps: Image maps 
apply the selected image to the surface so that the entire 
surface takes on the colors of the image itself; 
Procedural maps use two color values — the first color 
taken from the RGB sliders that appeared when you 
selected Surface Color, and the second color from the 
RGB slider that appear when you select Texture Color on 
that map's control panel. 

With an image map, the colors within the image will 
completely replace any color values entered beside 
Surface Color. 

When you use a procedural texture as a map, the 
procedural texture consists of two sets of RGB color 
values: those you enter in the numeric field beside 
Surface Color, and those you enter via the Texture Color 
button on the texture map's control panel. 

Luminosity 

Enter a luminosity value to affect a specific percentage of 
glow to an object or surface. Luminosity refers to how 
much an object or surface appears to glow of its own 
accord. This glow affects the item itself, and will not cast 
shadows or fight upon other objects nearby. Think of 
this effect as the glow of a clock radio dial or an old TV 
channel selector. Luminosity may be set at any level from 
0-100%, or it may be texture mapped onto object 
surfaces.) 

The value entered here is also valid when you use a 
procedural texture map, but ignored when you apply an 
image as a texture map. See "More About Luminosity 
Mapping" for further details, 




The accompanying image shows four items: the image 
map used for texture mapping, the image applied as a 
cylindrical luminosity map to a short cylinder 
(brighter areas appear to glow more), a cone that has 
been made 50% luminous so that it appears to glow, 
and the grid pattern mapped via the luminosity 
texture button. 



More About Luminosity Mapping 

A Luminosity map affects how much portions of an object 
surface will appear to glow of their own accord based 
upon the luminance variations in the projected image map 
or procedural map you select. Luminance, or the range of 
ightness, is used to map variations in the intensity of the 
surface color of an object. Color information is ignored. 
Luminosity image maps are often used to map lighted 
windows on buildings or space ships, glowing cracks of 
hot lava, and more. 

T (Texture Map) 

Select T beside Luminosity to access the texture mapping 
control panel and apply luminosity to the current surface 
using either an image map or procedural map. Luminosity 
refers to how much a surface appears to glow of its own 
accord. Therefore, a Luminosity map affects how much the 
portions of the surface will appear to glow on their own 
based upon the luminance variations in the projected 
image map or the texture values for the procedural map 
you select. 

For details on texture map controls and options, see 
"Achieving Realism with Texture Mapping." 

When you use an image as a Luminosity Texture Map, the 
range of brightness within the image will be used as a basis 
for determining the amount of "glow" added to the 
mapped object or surface. Any value entered for 
Luminosity alone will be ignored. 

When you use a procedural texture as a Luminosity Texture 
Map, you determine the high and. low "glow' 7 values using 
two fields: the percentage showing beside Luminosity, and 
the percentage showing beside the Texture Value button 
(in the procedural texture's control panel). 

You can use either of two types of texture maps for 
Luminosity: 

Projection Maps 

Planar, Cylindrical, Spherical, Cubic, and Front 
Projection Image Map are projected image texture 
maps. This means that an image is projected directly 
onto the chosen surface, For luminosity image 
mapping, the image provides a glow or intensity value 
that alters the object's surface color brightness. 

Procedural Maps 

Checkerboard, Grid, Dots, Marble, Wood, Underwater, 
and Fractal Noise are procedural texture maps. These 
kinds of maps have varying attributes that determine 
their appearance. You control each of these attributes 
by changing the settings to your liking. Liiminosity 
procedural textures provide two luminosity values to 
create their patterns: the first value is entered beside the 
Luminosity button, and the second value is chosen with 
a texture value slider found in the procedural texture's 
control panel. 



Diffuse Level 

Diffuse refers to the ability of a surface to scatter received 
light and reflect color. A blue object with low diffusion will 
appear shiny yet dim, an almost unlit dark blue. A blue 
object with high diffusion will appear dull and fully lit, an 
almost bright blue. To achieve more realistic appearances, 
especially with reflective surfaces, do not set Diffuse high. 

The value entered here is also valid when you use a 
procedural texture map, but ignored when you apply an 
image as a texture map. See "About Diffuse Mapping" for 
further details. 




The accompanying image shows four items: the image 
map used for texture mapping, the image applied as a 
cylindrical diffuse map to a short cylinder (the object 
retains its original color, but it is brighter or darker 
according to the map), a cone that has been made 50% 
diffuse so that it appears dim or dark, and the grid 
pattern mapped via the diffuse texture button. 

More about Diffuse Mapping 

A Diffuse map affects the shading of the surface to which it 
is applied. A image of white and black streaks, for 
example, diffuse mapped onto a brown tube, would result 
in the brown tube appearing weather-beaten, with fighter 
and darker brown streaks on its surface. 

Diffuse image maps are often used to map streak marks, 
bum marks, or atmospheric wear and tear on aged 
surfaces, since they serve to darken the existing colors of 
the surface. 

T (Texture Map) 

Select T beside Diffuse Level to access the texture mapping 
control panel and apply surface color variations to the 
current surface using either an image map or procedural 
map. Diffuse Level affects how the selected surface scatters 
the light that it receives. Therefore, a Diffuse texture map 
affects the apparent brightness of the surface, varying the 
diffuse reflection of fight from that surface based upon the 
luminance variations in the projected image map or the 
texture values for the procedural map you select. 



For details on texture map controls and options, see 
"Achieving Realism with Texture Mapping.' 1 

When you use an image as a Diffuse Texture Map, the range 
of brightness within the image will be used as a basis for 
determining the amount of "shading" added to the mapped 
object or surface. Any value entered for Diffuse alone will 
be ignored. 

When you use a procedural texture as a Diffuse Texture 
Map, you determine the high and low "variation" values 
using two fields: the percentage showing beside Diffuse, 
and the percentage showing beside the Texture Value 
button (in the procedural texture's control panel). 

There are two types of texture maps available via the Diffuse 
button: 

Projection Maps 

Planar, Cylindrical, Spherical, Cubic, and Front 
Projection Image Map are projected image texture 
maps. This means that an image is projected directly 
onto the chosen surface. For diffuse image mapping, the 
image provides brightness information that alters the 
object's surface color. 

Procedural Maps 

Checkerboard, Grid, Dots, Marble, Wood, Underwater, 
and Fractal Noise are procedural texture maps. These 
kinds of maps have varying attributes that determine 
their appearance. You control each of these attributes 
by changing the settings to your liking. Diffused 
procedural textures provide two luminance values to 
create their patterns: the first value is entered beside the 
Diffuse button, and the second value is chosen with a 
texture value slider found in the procedural texture's 
control panel. 

Outline Only 

Outline Only renders the outlines of polygons rather than 
their surfaces. The outlines will render in the surface color, 
and if the surface is image or texture mapped the outlines 
will show portions of this mapping. 

Additive 

With Additive, the color of an object is added to the colors 
of the objects visible behind it. The result is that this area 
will be brighter in color and intensity as if it were 
overexposed. The brighter color will tend toward white, 
ultimately, as this is the brightest it can become. This 
control is best used to enhance the glow of rocket flames, 
jet exhausts, and the like. 

Sharp Terminator 

Sharp Terminator is used to cause a more severe shadow 7 
edge on objects rather than a gradual falloff of light. Sharp 
Terminator is usually used for planet objects specifically. 



Specular Levei 

Enter a Specular value to set the amount of specular 
highlighting for a surface, A bright, small highlight indicates 
a hard or plastic surface. A broad, dull highlight indicates a 
flat, matte or metal surface (metallic surfaces generally 
have low specularity and low glossiness) . The highlight will 
be the color of the light source illuminating it, unless Color 
Highlights is turned on. 

The value entered here is also valid when you use a 
procedural texture map, but ignored when you apply an 
image as a texture map. See "More About Specularity 
Mapping" for further details. 




The accompanying image shows four items: the image 
map used for texture mapping, the image applied as a 
cylindrical specular map to a short cylinder (the object 
shows specular highlights in the pattern of the map), a 
cone that has been made 50% specular so that it has a 
small hotspot, and the grid pattern mapped via the 
specular texture button (the grid appears where the 
specular hotspot would be). 

More About Specular Mapping 

When you use a procedural texture as a Specular Texture 
Map, you determine the high and low "shiny"' values using 
two numeric fields: the percentage showing beside Specular 
(on the surfaces control panel), and the percentage 
showing beside the Texture Value button (in the procedural 
texture's control panel). 

T (Texture Map) 

Select T beside Specular Level to access the texture 
mapping control panel and apply specularity to the current 
surface using either an image map or procedural map. 
Specularity, or rather, specular reflections, occur ail 
around you. These highlights on smooth or shiny surfaces 
indicate just how smooth or shiny that surface actually is, or 
how dull. A specular map causes highlights to appear on a 
surface based upon the luminance variations in the 
projected image map or the texture values for the 
procedural map you select. 



For details on texture map controls and options, see 
"Achieving Realism with Texture Mapping." 

There are two types of texture maps available via the 
Specular button: 

Projection Maps 

Planar, Cylindrical, Spherical, Cubic, and Front Projection 
Imag^ Map are projected image texture maps. This means 
that an image is projected directly onto the chosen surface. 
For specular image mapping, the image provides 
brightness information that affects the highlights on a 
surface. 

Procedural Maps 

Checkerboard, Grid, Dots, Marble, Wood, Underwater, 
and Fractal Noise are procedural texture maps. These 
kinds of maps have varying attributes that determine 
their appearance. You control each of these attributes 
by changing the settings to your liking. Specular 
procedural textures provide two liiminance values to 
create their patterns: the first value is entered by the 
Specular button, and the second value is chosen with a 
texture value slider found in the procedural texture's 
control panel. 

Color Highlights 

Color Highlights cause the object's surface color to "show 
through" the specular highlight. Normally, a specular 
hign ght shows in the color of the light striking the object. 
White light causes a white highlight. A color highlight 
blends the objects color with the light source's color, 
causing a more metallic appearance. When a reflection 
map is being used, reflection maps are also tinted by the 
surface color. 

Glossiness 

Glossiness affects how spread out the highlight is on a 
surface (the specular reflection). Glossiness may be set 
Low, which creates a broad soft hotspot, Medium, which 
creates a medium hotspot, High, which creates a bright 
and intense hotspot, or Maximum, which creates a very 
bright, very intense hotspot. 

Reflectivity 

Reflectivity uetermines the amount of reflection on an 
object's surface. The controls for Reflectivity and Reflected 
mage, found here, in conjunction with the Trace 
Reflections button on the Camera menu, also detennine 
what is reflected by the selected surface. There are a 
number of ways to make reflective surfaces. They are listed 
below. In addition, a Reflectivity map may be used as 
another form of texture mapping. A reflection level of 
100% will cause the object's surface to be completely 
reflective (none of its own color will be visible), unless you 
turn on color highlights or select some percentage of 
diffuse or specularity. 



Image Seam Angle 

Image Seam Angle detennines where the seam of the 
reflected image will be placed. The 3D universe is 
considered to be a mathematical sphere, with all rendering 
occurring inside this sphere, and the Reflected Image is 
used to wallpaper its inside surface. In this manner, the 
Reflected Image can be reflected off the different surfaces 
on the objects within the scene, no matter which angle they 
face. 

Unless the image has matching edges, there will be a seam 
where its edges meet. You may or may not see this seam, 
depending on the setup of the scene. In case it is visible, 
you can adjust where the seam falls in Lightwave by 
changing the Image Seam Angle. Image Seam Angle 
corresponds with heading in Layout. If you were standing 
at the center of the Layout grid (0, 0, 0), and looking 
straight ahead into the +Z axis (the camera's default 
position)... use these settings to give you an idea of how you 
can shift the seam. 

0° places the seam straight ahead of you, at the end of the 
+Z axis. 90° rotates it to your right, at the end of the +X 
axis. 180° rotates it behind you, so that it is at the end of 
the -Z axis. 270° rotates it to your left, at the end of the -X 
axis. 




The accompanying image shows four items: the image 
map used for reflection mapping, the image applied as 
a cylindrical reflection map to a short cylinder (lighter 
areas appear reflective), a cone that has been made 
50% reflective (this would be enhanced by seeing 
something reflected off of it), and the grid pattern 
mapped via the reflection texture button. 

More about Reflection Mapping 

When you use an image as a reflectivity Texture Map, the 
range of brightness within the image will be used as a basis 
for deteimining the amount of reflection added to the 
mapped object or surface. Any value entered for Reflection 
Map will be ignored. 

When you use a procedural texture as a reflectivity Texture 
Map, you determine the high and low "reflection" values 
using two fields; the percentage showing beside Reflectivity, 
and the percentage showing beside the Texture Value 
button (in the procedural texture's control panel). 



To reflect only the colors of the sky and ground 
(colors which are chosen on the Effects Panel) 

Enter a value for the amount of reflection you desire. When 
you render the scene, the color gradations of the 
background will reflect off this surface. 

To reflect the true environment surrounding the 
current object (including surrounding objects) 

Enter a value for the amount of reflection you desire. Go to 
the Camera menu and select Trace Reflections. When you 
render the scene, the items around this object will be 
reflected in its surface. 

To reflect a specific image (often as an effect for 
metallic highlights) 

Enter a value for the amount of reflection you desire. Load 
the desired image from the Images Panel, and use the pop- 
up button to select its name as the Reflected Image. 
Depending on the reflected image, the angle of reflection, 
and how it reflects off the object's surfaces, you can create 
very realistic reflections. 




The Toaster on the left reflects the background colors 
only ( it has 90% reflectivity and was rendered with 
Trace Reflections turned off). Tim toaster in the middle 
reflects everything around itself, both the background 
and objects ( it has 90% reflectivity and was rendered, 
with Trace Reflections turned on), The toaster on the 
right is reflecting an image map of black and white 
marble at 90% reflectivity and was rendered without 
any rendering options turned on. 

T (Texture Map) 

Select T beside Reflectivity to access the texture mapping 
control panel and apply luminosity to the current surface 
using either an image map or procedural map. Most 
surfaces reflect some amount of light. Mirrors, metals, and 
glass surfaces reflect a great deal, while paper and cloth 
reflect very little. A reflection map applies varying amounts 
of this reflectivity to a surface based upon the luminance 
variations in the projected image map or the texture values 
for the procedural map you select. 

For details on texture map controls and options, see 
"Achieving Realism with Texture Mapping." 
There are two types of texture maps available via the 
Reflectivity button; 



Projection Maps 

Planar, Cylindrical, Spherical, Cubic, and Front Projection 
Image Map are projected image texture maps. This means 
that an image is projected directly onto the chosen surface. 
For reflection image mapping, the image provides 
brightness information that affects the reflectivity of a 
surface. 

Procedural Maps 

Checkerboard, Grid, Dots, Marble, Wood, Underwater, 
and Fractal Noise are procedural texture maps. These 
kinds of maps have varying attributes that detennine 
their appearance. You control each of these attributes 
by changing the settings to your liking. Reflection 
procedural textures provide two reflection values to 
create their patterns: the first value is entered beside 
the Reflectivity button, and the second value is chosen 
with a texture value slider found in the procedural 
texture's control panel. 

Reflected Image 

Reflected Image allows you to reflect an image off the 
surface of the currently selected object. Reflected 
images are reversed on the surface, as if they were 
truly reflected. To select an image, drag the pointer 
over the pop-up list. (Note that, in order to be available 
on this pop-up button, images must be loaded via the 
Images Panel.) 

If you select an image file to be used as a Reflected 
Image, the Reflection Map slider will set the amount of 
reflection for that image on the selected surface. The 
higher the Reflection Map percentage, the more that 
reflected image will be calculated for the surface as 
opposed to the original surface color. 

Transparency 

Transparent determines the amount of light passing 
irougn the surface. Enter a ransparency value to set the 
amount of transparency for the current object or surface. 

At 0% the object is opaque. A high percentage of 
Transparency, combined with a Refractive Index, will 
produce a glass-like appearance. 




The image above shows four items: the image map used 
for texture mapping, the image applied as a cylindrical 
transparency map to a short cylinder (darker areas 
appear see- through) , a cone that has been made 50% 
transparent so that it appears to disappear somewhat 
(this would be entranced by seeing something behind 
it), and the grid pattern -mapped via the transparency 
texture button. 

T (Texture Map) 

Select T beside Transparency to access the texture mapping 
control panel and apply transparency to the current 
surface using either an image map or procedural map. 
Some surfaces transmit, or pass, varying amounts of light. 
Glass transmits a lot of light, plastic a bit less, and wood 
not at all. A transparency map applies varying amounts of 
transparency to a surface based upon the luminance 
variations in the projected image map or the texture values 
for the procedural map you select. 

For details on texture map controls and options, see 
"Achieving Realism with Texture Mapping." 

When you use an image as a Transparency Texture Map, 
the range of brightness within the image will be used as a 
basis for determining the amount of "transparency" added 
to the mapped object or surface. Any value entered for 
Transparency will be ignored. 

When you use a procedural texture as a Transparency 
Texture Map, you determine the high and low 
"transparency " values using two fields: the percentage 
showing beside Luminosity, and the percentage showing 
beside the Texture Value button (in the procedural 
texture's control panel). 

There are two types of texture maps available via the 
Transparency button: 



mapping, the image provides brightness information 
that affects the transparency of a surface. 

Pro cedural Maps 

Checkerboard, Grid, Dots, Marble, Wood, Underwater, 
and Fractal Noise are procedural texture maps. These 
kinds of maps have varying attributes that determine 
their appearance. You control each of these attributes 
by changing the settings to your liking. Transparency 
procedural textures provide two luminance values to 
create their patterns: the first value is entered beside 
the Transparency button, and the second value is 
chosen with a texture value slider found in the 
procedural texture's control panel. 

More about Transparency Mapping 

Transparency texture maps, whether image maps or 
procedural maps, do not use color information. Instead, 
they use luminance, or changes in brightness, to map 
variations in the surface color of an object. Brighter areas 
will map more transparently, and darker areas are more 
so iidly. 

Color Filter (available only with some % of 
Transparency) 

Selecting color filter allows the surface color of an object 
to tint all objects seen through it. A good example would be 
a stained glass window. Light shining through the colored 
glass tiles would cast colored shadows on the objects 
below. 

Refractive Index (available only with some % of 
Transparency) 

Refraction simulates the bending of light as it passes 
through glass or glass-like objects (obviously, objects with 
a fairly high amount of transparency). Most useful values 
here range from 1.0 (which bends light not at all) to 2.4 
(heavy crystal such as diamond, which refracts light a great 
deal). 

To render refraction 

On the Surfaces Panel, set Transparency to a value above 
0%, and enter a Refraction value above 1.0. On the Camera 
Menu, make certain you are rendering in the Realistic 
mode, and that Trace Refraction is selected. 

Consult the refraction index at the top of the next page for 
accurate refraction values. 



Projection Maps 

Planar, Cylindrical, Spherical, Cubic, and Front 

Projection Image Map are projected image texture 

Lightwave Layout maps. This means that an image is projected directly 

onto the chosen surface. For transparency image 

Surfaces Panel 
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Index of Refraction Chart 



Air (no refraction) 1.000 

Liquid Carbon Dioxide 1 .200 

Water 1.330 

Flourite 1.434 

Calspar2 L .486 

Zinc Crown Glass L517 

Hi-dispersion Crown Glass 1.520 

Sodium Chloride (salt) 1.544 

Quartz 1.553 

Emerald 1.570 

Light Flint Glass 1.5 5 

Lapis Lazuli 1.610 

Topaz 1.610 

Heavy Flint Glass 1.650 

Calspan : j60 

Ruby & Sapphire 1.770 

Heaviest Flint Glass 1.890 

Crystal 2.000 

Diamond 2.420 

Chromium Oxide 2.500 

Copper Ox : dc s..'05 

Amorphous Selenium 2.920 

Iodine Crystal 3-340 



Edge Transparency 

Edge Transparency affects the degree of clarity and 
definition for the polygon edges belonging to an object. 
Opaque Edge creates an adjustable edge. Normal Edge 
creates a solid edge. Transparent Edge causes the edges of 
the object to blend into its surroundings. 




The sphere at left was rendered with opaque edges (edge 
threshold 055)- The sphere in the middle was rendered 
with normal edges (no value). The sphere at center was 
rendered with transparent edges (edge threshold 0.55). 
All three spheres shared the same ' J use level (50%), 
specular level (90%), glossiness (high), transparency 
setting (100%), and color filter (on). 

Edge Threshold (available for Opaque or 
Transparent Edge Transparency only) 

Edge ' hreshold determines the amount of blending 
between the surface color and the transparent edge of the 
object surface. This transition zone may be wide, softly 
blended over the face of the surface; or it may be sharp, 
apparent as a thinner line. 



Edge Threshold is normally set at 1.0. Use lower values for 
a sharper transition. Use higher values for a softer 
transition. 

Note 

When fine-tuning Edge Transparency and Edge 
Threshold for glass-like objects, we , commend you use 
Limited Region and render a small portion of the image 
at Medium Resolution. When rendering at lower 
resolutions, these controls can appear to create jagg)' 
edges that actually disappear at higher resolutions. This 
is the nature of glass-like materials. 




* wo identical spheres. The sphere at left has smoothing 
turned on, ivhile the sphere at right is shown without 
smoothing. 



Smoothing 

Smoothing causes objects to appear to have smoothly 
rounded surfaces even though the object is composed of 
flat-faced polygons. To do this, lightwave utilizes a 
technique known as "Phong Shading." If two smooth- 
shaded polygons share a side and have some vertices 
(points) in common, they will appear as one continuous, 
curved surface, The shared edge between them will no 
longer be visible. 

Normally, LightWave will not smooth across two polygons if 
the angle between them is 90 degrees or sharper, unless 
vou adjust the Max Smooth Angle (below). Also, if two 
polygons appear to share a common edge, but do not 
share points in common along that edge, LightWave will 
not be able to smooth the edge between them. Smoothing 
requires common vertices and a common edge to function 
properly. 

Max Smoothing Angle 

The Maximum Smoothing Angle r - iju.ts the ange of the 
Smoothing function. It determines the angle oeyond which 
LightWave cannot smooth over the seam between adjoining 
)olygons. Sometimes, due to the lanner in which an 
object is modeled, there may be unexplained rendering 
errors. Try adjusting the Max Smooth .Angle to correct for 
these. We recommend using lower values first, although for 
extreme Displacement Mapped objects you may try fairly 
high values if rendering produces a mixture of jagged and 
smoothed result:;. 




Normally, two or more polygons that share vertices along a 
common edge can be shaded ii aich a manner that the 
seam between them is not seen. However, if the polygons 
lie at an angle to one another, beyond 89-5 degrees, the 
Phong shading technique has no effect. Select Max Smooth 
Angle and enter a greater degree to allow Lightwave 
greater latitude in shading such edges. 

Double Sided 

If you are importing objects from other 3D modeling 
programs, either directly or through a conversion utility, 
some polygons may face the wrong direction, causing the 
object to render improperly. Click Double Sided to cause 
Lightwave to treat all polygons on the selected surface as 
two sided, thus correcting for any rendering errors. 

Note that this will increase rendering time, as there are 
more polygons to calculate, ote also that if you select 
Double Sided, then save the object, the Double Sided 
setting will remain intact as a part of the surface 
description for this surface, although when loaded into 
Modeler the polygons will show as true (single-sided) 
polygons. 

Bump Map 

Click the T button beside Bump Map to access the texture 
mapping control panel and apply the appearance of 
"bumpiness ,, to the current surface using either an image 
map or procedural map. 

An orange peel and a golf ball have a bumpv, pitted 
surface. Many elements of the world around us have some 
amount of bumps, ridges, or other irregularities. You can 
create the appearance of raised and lowered portions to 
any surface in the form of image maps, ripple:;, and 
bumps. A bump map applies varying amounts of this 
bumpiness to a surface based upon the luminance 
variations in the projected image map or the texture values 
for the bump map you select. 

For details on texture map controls and options, see 
"Achieving Realism with Texture Mapping." 

If the T button beside Bump Map appears highlighted when 
you display the Surfaces Panel, then a bump map has been 
applied to this surface and is in effect. 



An example of bump mapping. Tfc> accompany! r 
image shows four items: the image map used fo, jump 
mapping, the image applied is a cylindrical hump map 
to a short cylinder (brighter areas appear indented), a 
cone that has a ripple map applied to it, and a sphere 
mapped with fractal bumps. 

Bump Mapping is a visual trick Notice the cone in the 
image Vrhile it appears to be rippled where it faces you, 
notice that its profile edges are not equally tippled. They 
are straight. This is the nature of bump mapping, which 
ajfeas the appearance of a surface but not its physical 
shape. You would use a Displacement Ripple Map to 
physically alter tins cone. 

There are two types of texture maps available via the Burnp 
Map button: 

Projection Maps 

Planar, Cylindrical, Spherical, Cubic, and Front 
1 rojection Image Map are projected image texture 
maps. This means that an image is projected directly 
onto the chosen surface. For Bump Map image 
mapping, the image provides brightness information 
that affects the apparent bumpiness on a surface. 

Procedural Maps 

. ipples and Fractal Bumps are procedural bump maps. 
These kind, of maps have varying attributes that 
determine their appearance. You control each of these 
attributes by changing the settings to your liking. Bump 
Mapped textures need only an amplitude value to 
create their patterns — the amount of bumpiness. This 
is chosen with an amplitude slider found in the 
procedural texture's control panel. 

More about Bump Maps 

Bump Mapped texture maps, whether image maps or 
procedural maps, do not use color information. Instead, 
they use luminance, or changes in brightness, to map 
surface variations onto the surface of an object. When you 
select the T button beside Bump Map you will go directly to 
the texture mapping submenu for bump mapping. 



Shi dow Alpha 

See addendum. 

Plug-In Textures 

See addendum. 
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The Images Panel 



♦ Addendum ♦ 



Load Flyer Clip 



♦ Addendum ♦ 



First Frame 
Last Frame 
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With the Images Panel you load single images and sequences of images to be used for backgrounds, foregrounds, alpha 
images, or Lightwave's vast offering of texture maps. From this menu you can perform all image file management within 
LightWave, including loading, removing, and replacing images within a scene. Lightwave will support up to 1000 images 
in any scene, assuming you have enough RAM to contain them. 

What is an image or an image sequence? An image may be a brush or a full-sized picture saved from a paint program. An 
image sequence is a series of brushes or full screen pictures that are consecutively named and numbeied. 




Images Panel 



Buttons on the Images Panel 

Following is a button-by-button description of the 
controls on the Images Panel. 

Clear All images 

Clear Ail Images will remove all images and ii tage 
sequences from the current scene. This includes any 
images that you may have loaded manually, as well as 
images that were loaded automatically with the objects to 
which they belonged. 

Note: 

Clear All Images will not delete any in age files from 
your bard drive. 

Load Image 

Use Load Image to load images into the scene. See the 
description of the Images Panel at the beginning of this 
section for information on acceptable file formats. 

To be used in LightWave, images must be loaded and 
then assigned. For example, to load an image for use as 
a background: first, use Load Image to load the image. 
Next, go to the Effects Panel and select the name of this 
image using the Background Image pop-up menu. 



LightWave 4.0 accepts 

• Framestore files saved by the System 2.0 and System 
3.0 Toaster applications (including Switcher, 
ToasterPaint, LightWave). 

Framestore files saved by the System 4.0Toaster 
applications (including Switcher, ChromaFX, 
ToasterPaint, ToasterCG, LightWave) . 

• RGB files and brushes saved by ToasterPaint (all 
releases). 

• ToasterLink-translated Macintosh PICT files that have 
been converted to Frarnestores or RGB flies. 

• IFF format images and brushes of any size or depth, 
from 2-24 bitplanes. 

o-bit Amiga HAM images (also called HAM or HAM 

6) 

• 8-bit Amiga HAM images (HAM8) 

• 24-bit Targa images 

Note: 

LightWave will not accept any Toaster Version 1.0 
Frarnestores. Use either the current Switcher or 
current ToasterPaint program to load and resale 
them as System 2.0 Frarnestores.) 
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Note: 

LigbtWave will only support Framestores loading and 
saving if you run Lightwave from the Video Toaster. 
The stand-alone version of Lightwave does not 
support the Framestore format. 

Load Sequence 

With Load Sequence you can insert the individual frames 
of animations or externally captured video segments into 
the current animation. Image sequences are also useful 
for animating image, bump, displacement, or clip maps. 

To load a sequence, select Load Sequence. The Load IFF 
Sequence Prefix requester will pop up. Locate and select 
any image from the image sequence you wish to utilize in 
the scene. When selected, its name will appear in the File 
box at the bottom of the popup requester. Click the 
pointer in this box and delete the three-digit number 
from the file name. This is important, because Lightwave 
only needs to know the base name of the image 
sequence (you will use other buttons to specify starting 
and repeating frames) — not the name plus its sequence 
number. After deleting the three-digit suffix, press r or 
click OK to accept it. If you are using Framestore images 
as your sequence, make sure to delete the three-digit 
number as well as the ".FS." in the name. 

The images must exist as individual files. See Load Image 
(above) for valid file formats. Each separate file must 
have the same name, followed by a three-digit number. 
The three-digit number sequence may be staggered, but 
the name must be consistent. See the examples that 
follow. 

For example, this is a valid image sequence: 

FlyByOOl 

FlyBy002 

FlyBy003 

FlyBy004 

FlyByOOS 

This is not a valid image sequence, since none of the 

prefix names are the same: 

FlyByOOl 

Fly002 

Zoomln003 

FlyOver004 

Flyln005 

If there are breaks in the numbering sequence, then 
Lightwave will continue to use the last valid image 
number in the new aiumation until the next valid image 
number is reached. This can be useful if you want an 
image sequence to pause, or if you want a series of 
images to be displayed for several seconds each. 



As an example, consider the following valid image 

sequence: 

FlyByOOl 

FlyByOOS 

FlyBy006 

FlyBy009 

FlyByOlO 

In the resulting newly rendered animation: 
Image 001 will be used in frame 1, 2, 3, and 4. 
Image 005 will be used in frame 5. 
Image 006 will be used in frame 6, 7 and 8. 
Image 009 will be used in frame 9- 
Image 010 will be used in frame 10. 

GenerahHow incomplete Image Sequences work 
(Images Panel) 

When you specify an image sequence, Lightwave uses 
those images, one at a time, for each frame that it 
renders. 

If the image for a particular frame can't be found, 
Lightwave will then search backward in the sequence 
until an image is found, and use that image until the 
correct number in the sequence is encountered. The 
result is that the sequence will appear to stop for a 
period of time until it can continue. 

If, in searching backward, zero is reached and no 
images have been found, black will be used in place of 
the image. Thus sequences with numbering gaps will 
work even when randomly accessing frames (as 
networked rendering systems do). 

Image Information Display 

This window displays the total number of images in the 
scene and the amount of memory (in megabytes) they 
use. 

Current Image the up-arrow and the down-arrow 

Use the Current Image pop-up menu to select an image 
or image sequence (you can also use the the up-arrow 
and the down-arrow keys on the keyboard to cycle 
through image names) , Select an image so that you may 
clear it, replace it, or enter color cycling information for 
it. Select an image sequence to clear it, enter looping 
information for it, or enter color cycling information for 
it. 

Image sequences are Listed in the pop-up menu with the 
suffix (sequence) to indicate that they are sequences. 

Clear Image 

This removes the image or image sequence listed in the 
Current Image pop-up menu from memory. 



Note: Lightwave Layout 

Clear linage will not delete any image flies from your 

hard drive. Images Panel 
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Replace (pop-up me»u) 

(Replace with Image, Replace with Sequence) 
To replace an image or an image sequence with another 
image or image sequence, drag the mouse over this pop- 
up button and select the appropriate option. Any surface 
assignments (image maps, bump map., backdrops, etc.) 
that use the original image will be reassigned with the 
new image name automatically. 

Current Image Information Display 

The Current Image Information Display displays 
information about the current image. 

Frame Offset 

This determines which frame in an image sequence is 
the starting frame for the animation. The number 
entered in First Frame and the number entered here, 
when added together, equal the suffix number of the first 
image to be used. 

For example, a ten-frame image sequence called 
ZoomOut (with frames 001 through 010) is being image 
mapped into a ten-frame animation: 

• Set First Frame to 1 and Frame Offset to 0, and 
image ZoomOutOOl will appear in the first 
rende ed frame. 

• Set Firs L Frame to 1 and Frame Offset to 5, and 
image ZoomOut006 will appear in the first 
rendered frame. 

• Set First Frame to 1 and Frame Offset to -99 and 
image ZoomOutOOl will appear at frame 100 of the 
rendered animation. 



allows you to cycle any range of colors within the total 
palette, including the entire palette itself. 

Images intended for color cycling must contain 256 
colors or fewer, and must be saved in the IFF format. 
The paint or image processing program that created the 
image must save the image's color information in a color 
table within the image file, and the colors you want to 
cycle must be contiguous within the palette (i.e., if you 
cycle colors that are jumbled in the palette, then the 
resulting cycle will appear garbled). Also, while in the 
program that created me image, you should note the 
location of the colors you intend to cycle, as you will 
need to enter these for Low and High Cycle Index values. 

Here are some examples of color ranges for IFF image 
palettes. This fist is not exhaustive, it is only an example. 



16 colors 


low 0 


high 15 


32 colors 


low 0 


high 31 


128 colors 


lowO 


high 127 


256 colors 


lowO 


high 255 



Color Cycling may cycle forward from the low color to 
the high color, or in reverse from the high color to the 
low color. 

Off 

Select Off to turn off color cycling. 
Forward 

Select Forward to activate color cycling in a forward 
progression, from the lower values to the higher values. 
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Loop Sequence 

Click this button to toggle looping. The image sequence 
will repeat itself upon reaching the frame number 
entered in Sequence Loop Length (below). 

S ?quence Loop Length 

Use Sequence Loop Length to enter the number of 
frames after which Lightwave shouid repeat an image 
sequence. 

For example, consider the following scenario: 

• A 300 -frame animation. 

• A 30-frame image sequence. 

• Loop Length is set to 10. 

The result is that images 001-010 of the sequence will 
repeat continuously throughout the animation. Images 
011-030 of the sequence will be ignored, since the 
repeat point instructs Lightwave to go back to image 001 
after reaching image 010. 

Color Cycling 

With Color Cycling you can create color and motion 
effects within still images or image sequences. Color 
cycling is the progressive shifting of each color to the 
next color position in the image palette. Lightwave 



Reverse 

Select Reverse to activate color cycling in a backward 
progression, from the higher values to the lower values. 

Low Cycle Index 

This is the low coior position within the palette color 
table that belongs to the current image. 

High Cycle Index 

This is the high color position within the palette color 
table that belongs to the current image. 
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The Lights Panel 



With the Lights panel you can control all aspects of the lighting model that Lightwave uses to render a scene. Computer 
artists have much greater control over lighting than film and television gaffers. In LightWave, your lights can be adjusted 
to cast light only or light and shadows. The type of shadow-casting light you choose may cast hard-edged shadows or soft- 
edged shadows. Furthermore, the objects in the scene may be adjusted so that they cast no shadows as well! You have as 
much control as you like. 

LightWave sports three methods for projecting light in a scene: directional light, like that cast by the sun; omnidirectional 
light, like that cast by a bare bulb; and focused light, like that cast by a spotlight. These cast direct light, over which you 
exert specific control. A fourth light source is ambient light, a more indirect form of lighting, which you can also control. 



Direct lighting illuminates objects harshly, with strong contrasts of bright colors and dark shadows, while ambient light 
contributes a low level of general illumination to the scene (bringing out detail even in shadowed areas) . For softly-lit 
scenes, use low-level light sources. You may even wash to use a low-level shadow-mapped light source with a very broad 
beam, for soft-edged diffuse shadows. Soft light, such as that from a flood light, enhances mood and tends to reveal 
character. Hard light, such as that from a bright lamp, heightens drama, and provides hard-edged, dark shadows. The 
type of lighting you use will add such qualities to the scene. 




♦ Addendum ♦ 



Global Flare Instensity 



Contin "* 



Keyboard Shortcuts 



Some Tips for Effective Lighting 

Try these simple tips and you'll be able to "rig the lights" for your scenes with ease. 

• Whether you use a single source of light or several, in general, one source should dominate the scene. 
Typically, this source is placed above the scene, at a 45° angle, much like the sun. However, for other effects 
(or times of day) you may wish to place it elsewhere. 

• Use one or two shadow-mapped spot lights as the primary sources of light in a scene. In fact, one may be all 

you need. Shadow-mapped lights generate soft edged shadows, which look more realistic, and they render 

much more quickly than ray traced shadows. Lightwave Layout 

• Experiment with lens flares for additional touches of realism. Lens Flares can be used to emulate or enhance 

glows, flames, or reflections off of the lens elements of the camera. They are simple and very effective. ^ghls Panel 
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Buttons on the Lights Panel 

Following is a button-by-button description of the 
controls on the Lights panel. 



flare effect on or off for ail light sources in the scene that 
use it, This toggle does not turn off the light source itself, 
it only activates or deactivates any lens flare settings. 



Clear All Lights 

Select Clear All Lights to reset the default light source to 
its original type, location, and intensity, and to remove 
all additional light sources from the scene, 

Add Light 

Select Add Light to add an additional light source to the 
scene. Each added light source, by default, is a Distant 
type light source, at 50% intensity, of the color white. 
LightWave allows as many as 1000 light sources per 
scene. Note that the more lights in the scene, the longer 
the rendering time for the image. 

Ambient Color 

Select Ambient Color to modify the R, G, and B color 
values for the ambient light source, 

Ambient Color Sliders 

You can adjust ambient color values in two ways, 
through the color sliders on the right, or through the 
numeric entry fields on the left. The color indicator at 
the bottom of the screen shows the current color as 
you adjust the sliders. Only 4096 color variations can 
be displayed on the RGB monitor, although LightWave 
will calculate a true 16.8 million color image based 
on the actual color values that you set. 

The color sliders adjust the amounts of red, green, 
and blue of the ambient light color. Each slider varies 
from 0-255- To adjust a color, type in new color 
values directly, or drag its corresponding slider left 
or right. To the right raises a color value, to the left 
lowers it. 

Consult the RGB color values chart at the end of the 
LightWave reference for assistance in choosing RGB 
colors. 

Ambient Intensity 

Ambient light shines equally in all directions and on all 
surfaces, adding a small amount of light to the overall 
scene. The default setting (25%) approximates natural 
Lighting. Without ambient light, unlit or shadowed 
surfaces are devoid of detail, completely black rather 
than a darker shade of the object's color. Use settings 
lower than 25% to create these darker, more dramatic 
shadows. With too much ambient fight, the scene may be 
washed out and devoid of shadow. An intensity value 
much greater than 25% (the default amount) may tend 
to wash out images. Use such settings carefully, or for 

special effects. 

Lightwave Layout 

Enable Lens Flare 

Lights Panel With Enable Lens Flare you can quickly toggle the lens 



Enable Shadow Maps 

With Enable Shadow Maps you can quickly toggle 
shadow mapping on or off for all light sources in the 
scene that use it. This toggle does not turn off the fight 
source itself, it only activates or deactivates the use of 
shadow mapping. 

Global Flare Intensity Envelope 

This envelope allows you to globally increase or 
decrease all of the flares in a given scene. The default 
value of 100% wall leave all flares as they are. Enveloping 
it to 50% will halve the intensity of all flares, making it 
200% will, likewise, double the intensity. This envelope 
acts as a "multiplier" to any values in the Flare Intensity 
field (or envelope) 

Tip: 

If you have any lights with flares that also have light 
intensity, the intensity of the lights will ramp up or 
down accordingly. 

Current Light 

LightWave keeps track of all light sources. When you add 
a fight source to the scene, the Current Light updates its 
list of all lights in the scene. To view or edit settings for a 
specific light source, drag the mouse over this button. A 
fist will pop up. Highlight any light source, then let go of 
the mouse button (you can also use the f and V keys on 
the keyboard to cycle through lights). The fights control 
panel will update itself to display the settings for the light 
source you selected. 

Clear Light 

Select Clear Light to remove the current light source 
from the scene. 

Rename Light 

Select Rename Light to provide a new name for the 
current light source. It's useful to be able to name a fight 
by the type of fight it casts (Blue Spot, for example) , or 
the purpose it serves in a scene (Yellow Profile Light, for 
example) . 

Clone Light 

Select Clone Light to make copies of a light source. A 
menu will ask you for the number of clones you would 
like to create. Enter a value, and press r or click OK. All 
settings for the current light are also copied, including 
motions, parent and target info, lens flare options, all 
envelopes, shadow options, etc. 

Light Color 

Select Light Color to modify the R, G, and B color values 
for the current light source. 
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Light Color Sliders 

You can adjust light color values in two ways: through 
the color sliders on the right, or through the numeric 
entry fields on the left. The color indicator at the 
bottom of the screen shows the current color as you 
adjust the sliders. Only 4096 color variations can be 
displayed on the RGB monitor, although LightWave 
will calculate a true 16.8 million color image based 
on the actual color values that you set. 

The color sliders adjust the amounts of red, green, 
and blue of the light color. Each slider varies from 0- 
255. To adjust a color, drag its corresponding slider 
left or right. To the right raises a color value, to the 
left lowers it. 

If you prefer, you can type in the new color values 
directly. Enter any new values directly in front of the 
old ones. They will be accepted, although the color 
indicator will not change until you press r. Press r to 
go to the next color value, or click OK if you are 
done. 

Consult the RGB color values chart at the end of the 
LightWave reference for assistance in choosing RGB 
colors. 

Note: 

Light Color will also affect the central color of any 
light source that has Lens Flare options. The central 
glow of a lens flare light source is white, while the 
glow around it is tinted try the light's color. 

Light Intensity 

Light Intensity allows you to set the brightness for the 
Current Light. You do not need to erase existing values in 
order to enter new ones in the numeric field — just start 
typing. When the cursor appears in front of the current 
value, enter a new value directly and press. The new- 
value will be accepted. 



Fade Behind Objs 



E (Envelope) 

Select Envelope to go to the Envelope Editor. Here you 
can animate the intensity of the light level changing over 
a series of frames. Think of this as a dimmer control. At 
0%, there is no Light Intensity. At 100%, Light Intensity is 
fully on. 

Lens Flare 

With Lens Flare you can add the effect of lens reflections 
to the scene, as if the camera were actually shooting 
through a lens assembly. Toggle Lens Flare to activate or 
deactivate the lens flare effect for the current fight 
source.- 

A fight source that has Lens Flare activated continues to 
cast fight in the direction that it faces. When this fight 
source is within the camera's field of view, it will also 
cast a lens flare within the scene. 
Note: 

Lightwave's easy-to-use lens flare effects are a 
powerful feature found, in few 3D packages, but that 
doesn't necessarily mean you should use them in all 
of your animations. Professional lighting artists and 
filmmakers spend hours carefidly trying to avoid 
unwanted lens flares in their work. If you watch film 
and television closely, you'll see lens flares typically 
appear when it was otherwise impossible to avoid 
them. Use these effects sparingly to add little touches 
of realism to your work. 



Flare Options... 

Select Flare Options... to access the settings menu for 
lens flare fight sources. One option may be animated 
using an envelope, while other options are toggles which 
may be turned on or off. 

Flare Intensity 

Enter a value for Flare Intensity to adjust the 
brightness of lens flare for the current fight source. 
You do not need to erase existing values in order to 






Streak Intensity 



♦ Addendum ♦ 



Anamorphic Distort 
Distortion Factor 
Streak Intensity 
Streak Density 
Streak Sharpness 
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enter new ones in the numeric field — just click in 
the space in front of the existing value and start 
typing. 

E (Envelope) 

Select Envelope to go to the Envelope Editor. Here 
you can animate the intensity of the lens flare 
changing over a series of frames. At 0%, Lens Flare 
Intensity is not risible. At 100%, Lens Flare Intensity 
is fully on. You can go higher than 100% if you desire 
more intensity. 

Fade Off Screen 

Select Fade Off Screen when you want a Lens Flare 
light source to reduce its flare intensity automatically 
as the light source enters or exits at the edge of the 
screen. This is to simulate the properties of actual 
lens flare within a film camera. If this option is not 
selected, the lens flare will remain constant as it 
moves offscreen. 

Note: 

Fade Off Screen must be active if you wish to use 
Off Screen Streaks, 

Fade Behind Objects 

Select Fade Behind Objects when you want a Lens 
Flare light source to reduce its flare intensity 
automatically as the light source moves behind other 
objects in the scene. This is to simulate the 
properties of actual lens flare within a film camera. 

Flares even change color when passing behind 
stained glass windows with the Fade Behind Objects 
option, which uses ray tracing to determine when 
Lights are obscured by objects. 

If this option is not selected, flares will appear 
through objects. 

Fade In Fog 

Activate Fade In Fog when you want a Lens Flare fight 
source to automatically reduce its flare intensity as it 
is affected by the minimum and maximum distances 
set for Fog. The further into the fog the lens flare is, 
the less bright it will be. Once past the maximum fog 
distance, the lens flare will be completely dissolved 
by the fog. 

If Fade in Fog is not selected, the lens flare will 
remain bright no matter how far away it is. 

Fade With Distance 

Selecting Fade With Distance will automatically fade a 
lens flare as its distance from the camera increases. 
If you bring a flare closer to the camera, it will 
grown brighter. 



Nominal Distance 

This field, only active with Fade With Distance 
selected, is the distance from the camera where the 
flare is at its input intensity. For instance, if your 
Flare Intensity is 50%, and your Nominal Distance 
10, a flare 5 units from the camera would appear 
with 100% Intensity. Whereas a flare 20 units from 
the camera would appear as 25% or 1/2 the 
Intensity. 

Flare Dissolve 

Enter a Flare Dissolve value to adjust the 
transparency of the lens flare effect. 

Flare Dissolve is handy when you wish to see large 
streaks of light coming from the lens flare but do not 
want a bright hot spot at the center of the flare. The 
higher the Flare Intensity, the larger the streaks (if 
selected), and the brighter the flare. 

Flare Dissolve Envelope 

There is now an envelope for Lens Flare Dissolve, 
allowing you to dissolve a lens flare light source in 
and out of the scene. The controls are the same as 
those found in other envelope menus in Lightwave. 

Central Glow 

Toggle Central Glow to turn on a glow of light at the 
center of the light source flare. This will be the color 
of the light source. 

Red Outer Glow 

Toggle Red Outer Glow to turn on a luminous, soft- 
edged red glow around the light source. Red Outer 
Glow is only available when Central Glow is active. 
This is an option, because red flares would not 
always appear with every light source — deep 
undersea, for example, the color red is not visible. 

Glow Behind Objects 

Glow Behind Objects simulates a glow that surrounds 
a light source. This effect is different from that of a 
true lens flare, and should not be confused with that 
effect. 

See also the notes and tips about Glow Behind 
Objects (below) for more information. 

About Glow Behind Objects 

Lens flare is a phenomenon that occurs within the 
camera lens, thus it appears to be in front of all 
objects in a scene. When the light source that is 
causing the flare is obscured by objects between it 
and the camera lens, the flare will fade or 
disappear depending on whether the light is 
partially or completely obscured (an effect that is 
handled by the Fade Behind Objects option). 



■ 

a. 




e. 



A few of the various "looks" of Lens Flare, and their 
settings. (In the final image, the light source was placed 
in the upper left of the scene to better display lens 
reflections.) a. central glow only b. central glow, red outer 
glow, central ring c. central glow, red outer glow, central 
ring, star filter, random streaks d. central glow, red outer 
glow, central ring, star filter, random streaks, anamorphic 
squeeze, anamorphic streaks e. central glow, red outer 
glow, central ring, star filter, random streaks, anamorphic 
squeeze, anamorphic streaks, lens reflections 



Glow Behind Objects is designed to simulate glows 
physically located at the light source rather than 
within the lens. These glows are caused by the 
illumination of a medium surrounding the light, 
such as murky water or foggy atmosphere, as 
opposed to true lens flares which are caused by 
diffraction and reflections among the glass 
elements inside a lens assembly. Unlike lens flares, 
glows at a distance can be partially visible even if 
the light source itself is obscured. 

For example, on a foggy night you can see the glow 
from the headlights of an oncoming car even if the 
car itself is still hidden behind a rise in the road. 
Also, even if the headlights themselves are directly 
visible, parts of the glow can be hidden by objects 
between the lights and the camera, which will 
appear silhouetted against the glow. Glow Behind 
Objects approximates these effects. 

Tips for Using Glow Behind Objects 

When using Glow Behind Objects, you should use 
only Central Glow (and possibly Fade in Fog is 
some cases). All other options apply only to true 
lens flares, and should not be used at the same 
time. 

Conversely, for true lens flares, the Fade Off Screen, 
Fade Behind Objects, and Fade in Fog options 
should usually be on, along with any combination 
of the remaining effects, except for Glow Behind 
Objects. For true lens flares Glow Behind Objects 
should always be off. 

Finally, note that a full simulation of both 
phenomena requires a pair of co-located light 
sources — one for the glow at a distance and one 
for the true lens flare. 

Central Ring 

Toggle Central Ring to turn on a small ring of light, like 
a halo, surrounding the light source. 

Star Filter 

Toggle Star Filter to turn on streaks of light that appear 
to form an eight-pointed star. 

Random Streaks 

Toggle Random Streaks to turn on dozens of tiny 
random streaks of light emanating from the light 
source. 

Off Screen Streaks 

Toggle Off Screen Streaks to allow lens flare light 
sources that move off the visible screen area to 
continue to cast occasional streaks across the 
LightWave camera and into the scene. 
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Note: 

Fade Off Screen must be active if you wish to activate 
OffScreen Streaks. 

Anamorphic Distort 

Anamorphic Distort causes lens flare to be elongated 
horizontally. This simulates the effect of the wider lens 
flares you see in motion pictures filmed in Panavision. 

Anamorphic Streaks 

Anamorphic Streaks toggles the appearance of an 
elliptical horizontal blue streak emanating from the lens 
flare light source. This simulates the effect of similar 
streaks seen in motion pictures filmed in Panavision. 

Lens Reflections 

Toggle Lens Reflections to turn on reflections of fight in 
the LightWave camera as if it were shooting the scene 
through a standard 35mm lens assembly. This effect 
emulates the multiple lens elements that make up a 
typical 35mm lens. Such flares commonly occur 
whenever you aim a camera at an intense fight source, 
and they always occur over the contents of the scene. 

If either the light source or the camera is moving, then 
the Lens Reflections will move across the screen also. 

Note: 

To get the most lens reflections, place the light 
source in one corner of the camera's view. 

Light Types 

There are three different types of light sources in 
LightWave: Distant, Point, and Spot lights (shown above). 

Distant (sometimes called Directional or Infinite) 
This type of light shines in the same direction equally 
across the scene. The actual location of the light source 
icon and its nearness to any objects in Layout has no 
effect; only the direction that it faces matters. Sunlight is 
usually modeled this way. On the Layout screen, the 
directional light symbol looks like a classic movie light 
with barn doors. 

Point (sometimes called Omnidirectional) 
This type of fight radiates in all directions from a single 
point, such as the light of a campfire, a bare fight bulb, or 
a candle flame, You can adjust Falloff for a point light so 
that its light fades with distance. On the Layout screen, the 
point light symbol looks like a small star. It does not face 
a particular direction, and therefore it does not matter 
which way it faces. 

Spot 

This type of source sends a cone of fight in one direction, 
similar to a car headlight. You can adjust Falloff, Cone 
Angle, or Edge Angle for spot lights. Cone Angle and Edge 
Angle can also be animated using an Envelope. On the 




Three types of light sources. Distant, Point, and Spot. 




The same scene rendered with each type of light source: 
f distant, g. point, h. spot. The light source ivas in the 
center of the scene in all instances. 



Layout screen, the spot fight symbol looks like classic 
movie light with barn doors, with fight beams that indicate 
its direction and cone angle. The cone angle of these fight 
beams will change if you change the angle value with the 
Cone Angle value. 

Intensity Falloff (0-100%, and higher) 

With Intensity Falloff you can control how the intensity of 
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Point or Spot light sources fades with distance. The 
falloff value is considered to be a percentage of 100, 
rather than a percentage of the light source's own 
intensity. 

If the light source is at 100, with a 10% falloff, then it 
will be gone after 10 units (meters, whatever) have 
passed. It will lose 10% intensity with every unit of 
distance. 

If the light source is at 40, with a 10% falloff, then it will 
be gone after 4 units of distance have passed. It will lose 
10% intensity with every unit of distance. This same light 
source, with a 20% falloff, will lose 20% intensity with 
every unit of distance, and be gone in 2 units of distance. 

Note: 

In theXY, XZ, and ZY Layout views, any light source 
with an Intensity FaUoff setting will display a circle 
that indicates the extent of the falloff value. 

Spotlight Cone Angle (0-180°) 

With Spotlight Cone Angle you can control the spread of 

light from a Spot light source. 

The Spotlight Cone Angle is the angle between the center 
point of the light's direction and the edge of the cone of 
illumination. In Layout, when this light source is active 
(or light visibility is on) , the Spotlight Cone Angle will be 
shown by beams in all view modes. From the light's 
point of view, the Spotlight Cone Angle will appear as a 
circle that indicates the coverage of die cone of light. 

The angle of the beams can be seen, animated, in the 
wire frame preview mode for greater feedback. 

E (Envelope) 

Select Envelope to go to the Envelope Editor. Here you 
can animate a change in the angle (width) of the light 
cone over a series of frames. 

Spot Soft Edge Angle (0-180°) 
With Spot Soft Edge Angle you can control the size of the 
soft edge around the Spot light's circle of visible light. 
The soft edge is determined from the outer cone of the 
light source inward, toward the center of the lit area. 
The Spot Soft Edge Angle value represents the angle 
between the beginning and end of the soft edge around 
the circle of light. 

A value of 0% results in a hard edge, while 10% results 
in a thin soft edge, 30% results in a medium soft edge, 
and anything over 50% results in wide spreads of soft 
light 

Although the Envelope Editor allows the Spot Soft Edge 
Angle to go beyond the 0-180° limits, Spot Soft Edge 
Angle is only useful between these two values. 



E (Envelope) 

Select Envelope to go to the Envelope Editor. Here you 
can animate a change in the width of the soft edge of the 
light cone over a series of frames. 
Tzvo shadow types: ray-traced and soft-edged. 




Shadow Ty pe 

With Shadow Type, you can control the kind of shadows 
(if any) cast by the Current Light. You can have many 
types of light sources casting many types of shadows 
within a scene. There are three shadow settings. 



Off 

Off allows the light source to cast light but no 
shadow. Objects illuminated by this light source will 
cast no shadows. 

Ray Trace 

Ray Trace allows the light source to cast both light 
and shadows. Shadows will be calculated by ray 
tracing, which produces hard-edged shadows. 
Remember to select Trace Shadows on the Camera 
menu in order to ray trace shadows. 

Shadow Map (only available for Spot Light 
sources) 

The Shadow Map option allows a spot light to cast 
light with soft-edged shadows falling off of objects in 
the scene, as opposed to the hard-edges caused by 
ray-traced shadows. 

A shadow map is a special kind of map used to 
compute shadows. The benefit of shadow mapping is 
that it results in much faster rendering of shadows 
than those calculated by ray tracing. The drawback is 
that shadow maps require large amounts of memory. 



and you may be able to utilize only a few shadow 
mapped light sources per scene. See the shadow map 
buttons below for further information. 

Shadow Map Size 

With Shadow Map Size you can set the amount of 
memory LightWave uses to compute a shadow map. This 
is important if you find that the default value (512) is not 
sufficient to render smooth-edged shadows. Higher 
values generate smoother shadows, at the expense of 
requiring more memory. Lower values use less memory, 
yet may cause unwanted aliasing. You will need to 
experiment to find the proper settings. 

We recommend you begin using the default value, and 
adjust accordingly based on the rendered image. You 
will probably find the most useful shadow map size 
values fall between 512 and 1024. 

Use Cone Angle 

With Use Cone Angle selected LightWave will use the 
value of the Cone Angle of the spot light (in degrees) as 
the value for the spread of the shadow mapped spot light 
source. 

Shadow Map Angle (0-180°) 
With Shadow Map Angle you can limit the application of 
shadow mapping to an area that is smaller than the area 
of light cast by the spot light itself. To do so, you must 
turn off Use Cone Angle, and then enter a value for the 
Shadow Map Angle. The Shadow Map Angle is the angle 
between the center point of the light's direction and the 
edge of the application of shadow mapping. 




A spot light's view when casting a shadow map with a 
limited shadow map angle. The black circle denotes 
the area illuminated by the beam of the spot light. The 
dotted lines of the inner black square denote the area 
of the scene which will be shadow mapped. 

This feature is extremely useful when you wish to 
illuminate a large area with light, yet do not have the 
RAM memory available to shadow map the entire scene. 

E (Envelope) 

Select Envelope to go to the Envelope Editor. Here you 
can animate a change in the angle (width) of the shadow 
mapped light cone over a series of frames. 

Shadow Fxizziness 

With Shadow Fuzziness you can control the edge softness 
of shadows cast by objects that are illuminated by a 
shadow mapped light source. A value of 0 creates a very 
sharp shadow edge, and may show pixelization (i.e., 
jagged edges) unless you have a large Shadow Map Size. 
The default value of 1 creates a standard edge with the 
default. Values above 1 will create progressively fuzzier 
edges. 



The Camera Panel 



From the Camera menu you determine the final quality of the developed image or animation. The five main sections on 
the Camera menu allow you to select rendering options and resolutions, adjust camera zoom, antialiasing levels, film 
stocks and special camera effects. 




♦ Addendum ♦ 

Aspect 



♦ Addendum ♦ 

NTSCWidescreen 



Keyboard Shortcuts 



Tips for Rendering Scenes 

You should experiment with each of the different rendering modes in Lightwave. Depending on what you need to see 
when preview-rendering, certain modes and settings can render quicker results. See the guidelines below, arranged from 
fastest to slowest, for settings on the Camera menu. 

To check lighting, object placement, and solid surface colors quickly 

Use Low Res and QuickShade for a rough check of these items. 

To check surface settings and texture maps quickly 

Use Low Res and Realistic for a good look at these items. 

To check surface settings and texture maps accurately 

Use Medium Res and Realistic for fully accurate textures and surfaces. 

Options that will decrease rendering times for most all resolutions and modes: 

• On the Camera menu, use Limited Region to render only the portion of the screen you need to see. This renders a 
small portion only, and not the entire screen. This will decrease rendering by limiting the area of the scene to be 
rendered. 

• If you select Trace Shadows, in the Objects Panel, mm off ail shadow options for every object that does not need to 
cast or receive shadows. 

• On the Camera menu, turn off AntiAliasing and Adaptive Sampling. This disables Lightwave's image filtering 
techniques. 

Which rendering settings create the best Images? Lightwave Layout 

Depending on your final output (video, film, or print), this question has a different answer. Here are some general 

guidelines as a starting point. You may find that one setting higher or lower may be more to your preference. Camera Panel 
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Output to video 

Medium Resolution, Realistic rendering, AntiAliasing Low, Adaptive Sampling 8. Raise the AntiAiiasing level if desired. 
Output to film 

High Resolution, Realistic rendering, AntiAliasing Medium, Adaptive Sampling 8. Save images as RGB files for later output 
to film. 

Output to print 

Print Resolution, Realistic rendering, AntiAliasing High, Adaptive Sampling 8. Save images as RGB files for later output to 
print. 



Buttons on the Camera Menu 

Following is a button- by- button description of the 
controls on the Camera menu. 

Rendering Type 

LightWave can render an image in one of three selectable 
modes: wire frame, quickshade, and realistic. 

Wire frame 

Select Wire frame to render a wire frame representation 
of the scene. 

Quickshade 

Select Quickshade to render a scene with no shading 
(smoothing) , texture mapping, or transparency. It will 
give you a better idea than wire frame as to what is 
actually visible from the camera's point of view. The 
benefit of using this less realistic mode is that LightWave 
can render it very fast, providing you with extremely fast 
previews of the scene. 

Realistic 

Select Realistic to render a scene with full shading, 
texture mapping, and any ray tracing options that were 
selected. 

Trace Shadows 

Activate Trace Shadows to render shadows. The 
following conditions must be set for shadows to render: 

(a) Under Camera, Trace Shadows is active, 

(b) Under Lights, the Ray Trace option is active for one 
or more Light sources. 

(c) Under Objects, one of the Self, Cast, or Receive 
Shadows options is active for one or more objects. 

Note: 

About Trace Shadows and Background Cobrs. If you 
have set Background colors for a sky and ground, the 
ground will not receive shadows, as the "sky and 
ground" are illusory and not a genuine object. To cast 
shadows onto the ground, you must create an object 
out of polygons and use it as a ground object. 

Trace Reflections 

Select Trace Reflections to instruct LightWave to render 
true reflections for surfaces for which you have set a 
reflection value. Trace Reflections requires the Realistic 
Render mode, selected under the Camera menu. 



Note: 

Certain items cannot be hit by a ray tracer's rays. 
Therefore, they will not be seen on surfaces that are 
reflecti7ig or refracting (although they will be seen 
directly within the scene). For example, a starry sky 
made up of particles (single-point polygons) will 
show up in the sky, but would not be seen reflecting 
off the smooth surface of a lake below. This includes 
particles (single point polygons), lines (pairs of 
single-point polygons made into polygons), and 
outlines (objects set to Outline). The AntiAliasing 
function of image mapping will also not be seen on- 
reflected or refracted surfaces. 

Trace Refraction 

Select Trace Refraction to instruct LightWave to render 
genuine refraction for surfaces that have some amount of 
transparency and a refractive index value above 1.0. 
Refraction is the bending of light as it passes through a 
semi-transparent surface. Useful values here range from 
1.0-2.42 (normal to extreme refraction). 

Note: 

See the Ray Tracing note under Trace Reflections 
above. 

Basic Resolution (pop-up menu) 

Select the resolution level that you desire for the 
rendered image (s). This setting may be modified by 
other settings, such as Antialiasing and Adaptive 
Sampling. 

Super Low Res 

Super Low Resolution renders the fastest images, 
yet with very chunky or blocky quality. This is useful 
for test rendering images to check the appearance 
of textures, or even to test render rough animations 
where fine detail is not critical. 

Low Resolution 

Low Resolution renders the second fastest images, 
yet with the second lowest image quality. This is 
useful for fairly quick test renderings where you 
need to see a bit more detail. 

Medium Resolution 

Medium Resolution is intended for all video work, 
and renders sharp image quality. For even sharper 



images, use AntiAliasing and Adaptive Sampling. 
This allows LightWave to render the entire scene at 
Medium Resolution, and antialias the scene at a 
higher resolution, providing you with highly 
efficient, clean rendering. 

High Resolution 

High Resolution is Lightwave's second highest 
image quality, intended for output to film or print 
mediums. RGB Images rendered and saved at High 
Resolution cannot be loaded into ToasterPaint due 
to their size. They may, however, be loaded into 
LightWave provided you have enough RAM to keep 
them in memory. For one High Res image, you 
would need approximately 5 megs of RAM. 

Print Resolution 

Print Resolution is Lightwave's highest image 
quality, intended for output to film or print 
mediums. RGB Images rendered and saved at Print 
Resolution cannot be loaded into ToasterPaint due 
to their size. They may be loaded into LightWave 
provided you have enough RAM. One Print Res 
image requires approximately 23 megs of extra 
RAM to load into LightWave. 

Custom Size button 

This button allows you to select the rendered image size 
of your choice. When you select this button, you must 
enter the proper height and width dimensions that you 
wish to use for the rendered image size. Image sizes 
from 16x16 pixels to 8000x8000 pixels are acceptable. 

Note: 

When you use a Custom Size setting, the Overscan 
and Letterbox buttons will be ghosted from the menu, 
since they are not required when you render custom 
image sizes. 

Overscan 

Select Overscan to render the image out past the edges of 
the television screen display area (with no visible 
borders). When in ihe Camera view, you can see the 
overscan area. 

Letterbox 

Select Letterbox to render the image in Letterbox format, 
leaving the top and bottom areas of the screen black. 
This decreases rendering time by about 30% and will 
produce a letterboxed movie appearance to your 
animations. Dotted lines will appear to show you the 
letterboxed area. (Note that letterbox on with overscan 
off will display a smaller central screen area that will be 
rendered by LightWave.) 

Limited Region 

Select Limited Region to instruct LightWave to render a 
specific portion of the screen rather than the entire 
screen itself. This saves a great deal of time by allowing 
you to render only that portion of the scene that you wish 



to render, instead of waiting for the entire screen. 

There are two ways to turn on limited region rendering: 
from the Camera menu, or from the Layout screen. 

The easiest way to activate limited region rendering is to 
do it directly from the Layout screen, while you view the 
scene from the Camera view. Hold the letter 1 on the 
keyboard. A dotted-line box appears. Use the mouse and 
drag the box by its invisible handles (on any side or 
corner) to set the correct size. Drag in the center of the 
box to move it around the screen entirely. Let go of the I 
key to return to regular editing. This action automatically 
activates the Limited Region button on the Camera Menu. 

To turn off limited region rendering, you will need to go 
to the Camera menu and deselect its button. 

Segment Memory 

When LightWave renders an image, it works on a portion 
of the screen at a time. The number of segments that 
LightWave will use are listed in the camera panel 
information field. By adjusting the amount of memory 
that LightWave will use for rendering, you can cause 
fewer segments to be used, thus speeding up rendering 
time. This is especially useful when using motion blur. 
Once the frame is rendered, LightWave wall send it to the 
selected display device (see Record panel) 

Pixel Aspect Ratio (pop-up menu) 

The Pixel Aspect Ratio button allows you to select the 
shape of the pixel in the rendered or saved image based 
on the output format. To select an aspect ratio, drag the 
mouse over this button. 

D2 

Select D7 (NTSC) for standard Video Toaster use. 
Dl 

Select Dl (NTSC) for images that you intend to 
transfer to an Abekas digital disk recorder, or 
another Dl format device. This option creates an 
image that will appear incorrect when displayed by 
the Video Toaster, although it will be correct for the 
intended format. 

Square Pixels 

Select Square Pixels when you want to save the 
image for output via a desktop publishing system, 
such as the Macintosh, which uses square pixels 
(rather than the wider pixels used by NTSC video) . 
You also have the options of D2 (PAL) and Dl 
(PAL). 

Antialiasing (pop-up menu) 

Antialiasing is the process of filtering out jagged edges 
on diagonal lines. Each level of antialiasing causes 
LightWave to re-filter the rendered segment an additional 
number of times, reducing any jaggedness it finds. 



Off 

Select Off to turn antialiasing off. 
Low 

Select Low for low-level antialiasing. Lightwave will 
filter each rendered segment with 5 antialiasing 
passes. 

Medium 

Select Low for medium-level antialiasing. LightWave 
will filter each rendered segment with 9 antialiasing 
passes. 

High 

Select High for high-level antialiasing. LightWave 
will filter each rendered segment with 17 
antialiasing passes. 

Soft Filter 

This setting invokes a special kind of filtering effect that 
simulates softer, more film-like edges in the rendered 
image. You may wish to use this instead of motion blur 
to soften the clean look on the edges of computer- 
generated imagery. 

Adaptive Sampling 

Adaptive Sampling is a particular method for antialiasing 
sometimes called "edge detection." When Adaptive 
Sampling is selected, LightWave studies the color values 
of each rendered segment of the image and compares 
neighboring pixels. 

If any two pixels are below the Threshold level, they are 
ignored. Pixels above the Threshold level will be 
antialiased. 

If you want greater control over Lightwave's antialiasing 
controls, select Adaptive Sampling. Use the Threshold 
value (below) for determining how LightWave should 
antialias the image. 

Sampling Threshold 

The Sampling Threshold value is the cutoff level which 
LightWave uses to determine whether an area needs to 
be antialiased. It functions by comparing the green 
content of a pixel with its neighbors. If the content of the 
neighboring pixel is higher than the threshold, then it is 
antialiased. Values may range from 0 (full antialiasing) 
to 256 (no antialiasing). If the green component is 
below the threshold level, the red and blue are checked 
next. 



Film Size (pop-up menu) 

Changing the Film Size is useful when you are rendering 
LightWave imagery to incorporate into (or match) still 
frames or footage shot using a specific film format. This 
option changes the optics of the LightWave camera so 
that Depth of Field emulates that of the chosen format. 
The default Film Size is 35mm Motion Picture. 

The following formats are available: 
Super 8 motion picture 
16mm motion picture 
35mm motion picture 
65mm Super Panavision motion picture 
65mm Imax motion picture 
Size 110 (pocket camera) 
Size 135 (35mm SLR) 
Size 120 (60 x 45mm rollfilm camera) 
Size 120 (90 x 60mm rollfilm camera) 
1/3" CCD video camera 
1/2" CCD video camera 

Zoom Factor 

Zoom Factor sets the camera lens magnification. Zoom 
Factor works just as a camera zoom does, showing wide 
angle or narrow angle views. Zoom can be changed for 
the entire animation at any keyframe, or animated 
smoothly using an Envelope. Zooming in or out differs 
gready from physically moving the camera into or out of 
a scene (which is known as dollying). 

Rule of thumb for Zoom Factor 

• The lower the zoom value, the wader the angle. 

• The higher the zoom value, the narrower (more 
telephoto) the angle. 

Although the Envelope Editor allows the Zoom Factor to 
go below the Camera's 0.0001 lower limit, Zoom Factor 
is only useful at or above this value. 

E (Envelope) 

Select Envelope to go to the Envelope Editor. Here you 
can animate changes in the camera's zoom setting over a 
series of frames. 

NTSC Widescreen 



Lightwave Layout 



Camera Panel 



Field Rendering 

When rendering an animation, Field Rendering instructs 
LightWave to render (and display) two distinct fields of 
information rather than one. The result is a smoother 
appearance to moving objects. This is most noticeable 
with objects that move horizontally across the screen 
(from left to right, or right to left), and with moving 
objects that dominate the screen. 
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For example, compare two frames taken from an 
animation. In this simple example, an object moves from 
Point A in frame 1 to Point B in frame 2. Looking at the 
two frames, you can see that the object has moved. Let's 
break the images down a step further. Since a frame 
consists of two fields, there are four fields of picture 
information. The first two fields, frame 1, look alike, and 
the next two fields, frame 2, also look alike. But what if 
you could render those four fields individually, so that 
the object is moving a little bit in each one? The result 
would be four distinct fields. If you could flip through 
them quickly, the object would move a Little bit in each 
image. Of course, looking at the two fields as one frame, 
you'll see a jittery image, since there is movement within 
the frame itself. But, watching an entire animation play 
back, the effect is that of a smoother motion path than 
one that was frame-rendered, because there is twice as 
much motion information for the eye to register. It is a 
subtle difference, yet noticeable (more so with objects 
close to the camera). 

Reverse Fields 

This option which is only available while field rendering 
will reverse the field dominance (order) of the rendered 
images. This is useful if recording your imagery to a 
device that reverses the field dominance. Selecting this 
will cause the final output to appear correct. 

Particle Blur 

Use Particle Blur to cause single point polygon objects to 
blur, smoothing out their motion. Particles without some 
amount of blur may not render clearly in images. This is 
especially useful when simuMng star fields, exploding 
sparks, or rainfall. 

A bowling pin ivith 50% motion blur. 
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Motion Blur 

Your eyes naturally blur fast motion. The motion picture 
camera, filming at 24 frames per second, also records 
this blur since fast-moving objects may move faster than 
the camera's shutter. Computer generated animation 
sometimes appears unnaturally sharp and clean because 
it lacks this natural motion blur. Select Motion Blur to 
reproduce the natural motion blur for fast-moving 



objects. A Blur Length of 50% is the equivalent to the 
natural blur of a film camera. This option, however, can 
greatly increase rendering time. To speed rendering 
when using Motion Blur, select a larger Segment 
Memory (see above) 

When should you use motion blur? 

When an object moves rapidly while near the camera, its 
motion can appear stepped or jumpy. This aspect of 
animation is called strobing, and it is more noticeable 
with larger objects. To reduce or eliminate strobing, use 
motion blur. 

Blur Length 

Blur Length alters the amount of motion blur applied to 
particles or objects that move during the course of the 
scene. The default Blur Length, 50%, is the equivalent to 
the natural blur of a film camera. Note that this option 
can greatly increase rendering time. 

E (Envelope) 

Select Envelope to go to the Envelope Editor. Here you 
can animate the amount of blurring over a series of 
frames. 



An example of Depth of Field. 




Depth of Field 

Depth of field is the term used to describe a range that 
encompasses objects that are "in focus." Normally, 
LightWave renders all objects within a scene in 
universally perfect focus, no matter how near or how far 
they are from the camera. In reality, cameras do not 
typically have so great a depth of field. When you focus a 
camera, you are ensuring that the important items in the 
frame are in focus. Usually there is a little play in the 
focus range so that objects near the focal point are also 
in focus. This is what is known as depth of field. Objects 
outside of the depth of field are blurred, more so with 
distance. Depth of field is affected by Zoom Factor, Focal 
Distance, and Lens F-Stop. 

When you select Depth of Field, you enable two further 
options: Focal Distance and Lens F-Stop, which allow you 
to adjust Lightwave's focus. The Focal Distance defines a 



specific distance from the camera which is considered 
the focal point. Any objects that reside this distance from 
the camera will be in sharp focus. 

The Lens F-Stop specifies how much fight reaches 
Lightwave's "virtual film." The more light that reaches 
the camera, the smaller the range of focus. The less fight, 
the greater the range is. Any objects outside of this range 
will be rendered somewhat blurry, depending on how far 
from the focal range they are. If you are familiar with 
photography, objects tend to grow out of focus more 
quickly with distance, and less so in the foreground. 

Depth of field also requires that Antialiasing be set to 
Medium (preferably High). 

Focal Distance 

Focal distance is the term used to describe the distance 
between the camera and the object(s) you want to be in 
perfect focus. Ideally, you should set this for the specific 
distance necessary for exact focus, unless you desire an 
out of focus look intentionally. 

Rule of thumb for Focal Distance 

Use the reference grid in Layout to determine the 
distance from the Camera to the element (or group of 
elements) that you want to be in focus. Use this distance 
as your focal distance. 

E (Envelope) 

Select Envelope to go to the Envelope Editor. Here you 
can animate changes in the camera's focal distance over 
a series of frames. 



Lens F-Stop 

Lens F-stop, technically, represents the amount of light 
allowed into the camera. This in turn affects the focus 
range of the depth of field. Typical F-Stops are 1, 1.4, 2, 
2.8, 4, 5.6, 11, 16, 22, 32, 45, 64. Smaller numbers 
represent larger apertures and therefore more fight 
reaching the film. Each successively larger number 
halves the amount of light admitted to the camera. 

Rules of thumb for Lens F-Stop 

• When the you lower the Lens F-Stop, you narrow the 
depth of field, and fewer elements in the scene will be 
in focus. 

• When the you raise the Lens F-Stop, you widen depth 
of field, and more elements in the scene will be in 
focus. 

E (Envelope) 

Select Envelope to go to the Envelope Editor. Here you 
can animate changes in the camera's lens F-stop over a 
series of frames. 



The Effects Panel 



With the Effects Panel you can set up ramped background colors, select background or foreground images, even key 
foreground images. For backgrounds, you can choose between a bitmapped image or a ramp among four different 
colors. Among the special effects you can perform with the Effects Panel: fades to and from black (or any image) in an 
animation, foreground or background bitmapped images, keyholes within foreground images, color cycling for images 
with palettes of 256 colors or less, fog effects, black + white effects, and film grain looks with dithering routines. 




♦ Addendum ♦ 
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Buttons on the Effects Panel 

Following is a button-by-button description of the 
controls on the Effects Panel 

Background Image 

To place an image or image sequence in the background 
of the scene that Lightwave renders, load it from the 
Images Panel and then select its name here. The image 
or sequence you select will be used as a backdrop 
behind all objects in the scene. 

Wherever possible, you should use full resolution images 
(752 x 480 pixels). Such images fill the entire video 
image. LightWave will adjust the selected images as 
follows: 

• If the image is 752 x 480 pixels, it will fill the picture 
entirely. 

• If the image is less than 752 x 480 pixels, it will be 
centered on the screen but will not fill the picture 
out to the edges. You may see borders of the 
background color(s) around its edges. 

Note: 

The Background Image image is registered to the 
LightWave camera. This means that no matter where 
the camera turns, the image will remain perfectly 
lined up in the background at all times, almost as if it 
ivere "patented" to the camera. 
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If the foreground and background images were 
physically in the 3D universe, this is how they might 
appear. The foreground and background panels fill 
the entire screen. All objects in the scene appear in 
front of the background image, while the foreground 
image covers all items in the scene. 

Foreground Image 

The image (or image sequence) you select here will be 
used as a foreground in front of all objects in the scene. 
This means that the Foreground Image will cover up 
everything in the scene. 

An example of using the foreground image would be if 
you wish to animate a fade to black at the end of an 
animation. Assume the animation is 300 frames in 
length, and you want a 30-frame fade to black at the end. 
Set up the animation as you desire. Load a full screen 
black image from the Images Panel. Select it as the 
Foreground image. Now select E and use the Envelope 



Editor to set up a 30-frame envelope (from frame 270 to 
frame 300) that dissolves the Foreground Image from 
nothing to 100%. When you render the animation, the 
scene wall fade to black at the end. 

FG Alpha Image 

The FG Alpha Image button allows you to perform alpha 
channel image compositing. This enables you to 
composite an image over a scene (the rendered image of 
the scene as set up in Layout, and the loaded image 
selected as Foreground Image) , or just two images 
together (the Foreground Image with a selected 
Background Image). 

The FG Alpha Image will control the transparency of the 
foreground image by its luminance information. In the 
alpha channel image: 

• White areas indicate total coverage by the 
Foreground Image (no background or objects 
shows through). 

• Lighter shades of gray indicate a blend of more 
Foreground Image and less background. 

• Darker shades of gray indicate a blend of more 
background and less Foreground Image. 

• Black areas indicate undiminished background 
added to the foreground image. 

In general, in order to add a foreground image of an 
airplane onto a background image of the sky using the 
alpha channel, you would: 

• Load the sky image as the Background Image 

• Load the airplane image as the Foreground Image 

• Load the alpha image of the plane (black 
background, 100% white plane) as the FG Alpha 
Image. 

Foreground Fader Alpha 

LightWave normally uses an "additive" process to render 
the Foreground image on top of the background. In the 
example above, the airplane would appear correctly on 
top of the sky image assuming that the airplane image 
had a black background. If the airplane image had a 
blue background, the blue of the foreground image 
would be added on top of the background colors 
resulting in a much brighter image than expected. If you 
are compositing foreground images that contain non- 
black backgrounds, use Foreground Fader Alpha to 
correctly composite the foreground image with the 
background. 

Foreground Dissolve 

Use Foreground Dissolve to set the transparency of the 
Foreground Image or sequence. 

E (Envelope) 

Select Envelope to go to the Envelope Editor. Here you 
can animate a dissolve between the Foreground Image 
and whatever is behind it (objects in the scene, the 
background image, or both). 
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At 0%, the Foreground Image is fully solid and visible. At 
100%, it is fully dissolved and invisible. 

Foreground Key 

Activate Foreground Key when you want to "key out" a 
color (or range of colors) from the Foreground Image. 
Use the same color value for both Low and High if you 
wish to key out one color only. Use different values to 
key out the Low and High color values, and all those in 
between. 

Low Clip Color 

The color value you set here will be the darkest color 
value that will be "keyed out" (not rendered or seen) 
when using a Foreground Key with a selected 
Foreground Image. 

High Clip Color 

The color value you set here will be the brightest color 
value that will be "keyed out" (not rendered or seen) 
when using a Foreground Key with a selected 
Foreground Image. 

Gradient Squeeze 

Select Gradient Squeeze to alter the location of the blend 
between the Zenith and Sky colors, or between the 
Ground and Nadir colors. 

For the Sky Squeeze, the higher the value, the closer to 
the horizon the blend will occur. The result of a very 
high gradient squeeze for the sky will appear to be the 
Zenith Color for most of the sky, with a very short blend 
region into the Sky color very near the horizon. 
For the Ground Squeeze, the higher the value, the closer 
to the horizon the blend will occur. The result of a very 
high gradient squeeze for the sky will appear to be the 
Nadir Color for most of the ground, with a very short 
blend region into the Ground color very near the 
horizon. 

Negative values are not valid. 
Backdrop Color 

Use Backdrop Color to set a solid color background for 
the rendered scene when Solid Backdrop is selected. 
This is useful to speed up rendering when you are testing 
lighting, color, and position of objects, since the solid 
backdrop renders more quickly. 

Note: 

Lightwave blends the color values from the Zenith to the 
Sky, and from the Ground to the Nadir. This creates the 
appearance of a blended upper and lower sky, a 
distinct horizon, and a blended distant and nearby 
ground. 



To blend from the top of the image to the bottom, set the 
Sky and Ground colors to the same RGB values. This will 
came Lightwave to blend smoothly through the two 
center colors, since they are the same. 

Zenith Color 

Zenith is the color of the sky directly above the camera. 
Consider the Layout workspace as a giant sphere. 
Imagine that wherever your camera and objects are, they 
are always the center of this giant sphere. The zenith is 
directly overhead. 

Sky Color 

This button sets the color of the sky above the horizon. 
Ground Color 

This button sets the color of the ground below the 
horizon. 

Nadir Color 

Nadir is the color of the ground directly beneath the 
camera. Think of the Layout workspace as lying inside a 
giant hollow sphere. Imagine that wherever your camera 
and objects are, they are always the center of this giant 
sphere. The nadir is that part of the sphere directly 
underneath you, at the bottom of the sphere. 

Fog Type pop-up 

These three buttons govern the three fog settings: Off, 
Linear, Nonlinear. Just as objects seem to blend into real 
fog with distance, Lightwave's Fog fades the objects away 
into the fog color you set. Fog surrounds the camera in 
all directions, as though the camera were in the middle 
of a huge spherical fog bank extending in all directions. 

Ofif 

This button turns off the fog effect. All fog buttons will 
be dimmed, and their settings ignored. 

Linear 

This button turns on linear fog. All fog buttons will be 
available to set the distance and color characteristics 
for fog. 

Nonlinear 1 

This button turns on nonlinear fog, which is 
somewhat more realistic in appearance than linear 
fog, since it appears to grow thicker with distance. All 
fog buttons will be available to set the distance and 
color characteristics for fog. 

Nonlinear 2 

This button turns on nonlinear fog with a steeper 
faUoff curve than Nonlinear 1. 



Fog Min Distance 

Use Fog Minimum Distance to set the proximity of fog to 
the camera. At this distance, fog will just begin to be 
visible in the scene. You do not need to erase existing 
vaiues in order to enter new ones in the numeric field — 
just start typing. When the cursor appears in front of the 
current value, enter a new value directly and press 
Return. The new value will be accepted. 

E (Envelope) 

Select Envelope to go to the Envelope Editor. Here you 
can animate fog moving either toward or away from the 
camera. 

At 0, the fog begins right at the camera's location. 
Fog Max Distance 

Use Fog Maximum Distance to set the maximum 
thickness for fog, the point beyond which no objects can 
be seen. From this distance on, nothing but the fog color 
will be visible in the scene. You do not need to erase 
existing values in order to enter new ones in the numeric 
field — just start typing. When the cursor appears in front 
of the current value, enter a new value directly and press 
r. The new value will be accepted. 

E (Envelope) 

Select Envelope to go to the Envelope Editor. Here you 
can animate the maximum fog setting, moving solid fog 
closer to or further from the camera. 



experience some color banding. Normal, the default 
setting, reduces banding to the point where it nearly 
disappears. 2x Normal increases the dithering even 
further, which may be useful for high-end systems that 
still retain some appearance of banding in the final 
image. 4x Normal boosts dithering so that the resulting 
image looks more grainy, like film, which may be a 
desirable effect (especially when used with Animated 
Dither, below). 

Animated Dither 

Select Animated Dither to change the dithering pattern 
used from one frame to the next. This ensures that 
dithering is randomly placed, so there is no apparent 
pattern to the dither blend. With a 2x Normal or 4x 
Normal Dither Intensity, this can be used to approximate 
the randomness of film grain moving through an image. 

Color Saturation 

Saturation allows you to control the amount of color in a 
scene (or in an animation, if using an Envelope). 
Saturation at 100% is a normal, full-color setting, while 
Saturation at 0% is a black and white setting. You do not 
need to erase existing values in order to enter new ones 
in the numeric field — just start typing. When the cursor 
appears in front of the current value, enter a new value 
directly and press r. The new value will be accepted. 



Backdrop Fog 

Use Backdrop Fog when you want the backdrop colors 
to be used as the fog color. Objects in the scene will 
blend into the background colors, rather than blend into 
a solid fog color. 

Backdrop Fog is a toggle. Click on it once to activate it 
(and deactivate Fog Color), click on it again to deactivate 
it. 



Fog Color 

Use Fog Color to set the color for fog. A good fog color 
would be (150, 150, 160). For the most realistic fog 
effects, use Backdrop Fog since fog will never hide the 
background (only the objects). This way, Backdrop Fog 
will blend the objects into the background colors, 
enhancing the feeling of fog. 

Dither Intensity 

Dithering is the blending of two colors to simulate a 
third color between them, forming a more realistic 
blend. Dither Intensity allows you to set the amount of 
color blending used by LightWave when rendering an 
image. Even with 24-bits of color data, it is possible to 
perceive color banding where distinct changes in color 
or brightness occur within otherwise smoothly ramped 
colors. Off removes all dithering, and you will probably 



The Record Panel 



Use the Record panel to control various aspects of recording: saving images, alpha channels, and Framestores to a 
storage device, or sending the "record" command out to a single-frame controller. 
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Output Filename Format 



Buttons on the Record Panel 

Following is a button-by-button description of the 
controls on the Record Panel. 

Data Overlay and Data Overlay Label 

The Data Overlay option allows you to place a descriptive 
title (of up to 20 characters) along with the current 
frame number in the lower portion of the rendered 
image. This is useful when you generate large numbers 
of animations for others to review and approve before 
final rendering. It can serve to identify the scene being 
rendered, and the specific frames you may wash to 
change. 

Note that this option only works in low or medium res, 
whether you render 24-bit images or preview ANIM files. 
Also, it may be turned on or off by default with a 
configuration file option in the lw-config file. 



Render Display (pop-up menu) 

The Render Display pp-up allows you to pick from a list 
of supported output devices. You can choose None, in 
which case the rendered frame will not be displayed 
when rendered (useful if you are rendering and saving a 
series of frames) or any number of supported output 
devices or screen modes. 
Note: 

In order to take advantage of certain Display Devices, 
such as Toaster or Picasso II, the display device must 
be installed. Othemise, you will be unable to select 
these options. 

Save An im File 

Select Save Anim file when you wish to generate and save 
an animation that can be played back later. As with 
display devices, certain hardware is required to generate 
and use certain animations. 



If you do not input a Data Overlay Label, LightWave will 
only show you the frame number in the lower right hand 
corner. 



VT4000 ANIMs are 262,000-color animations that can be 
played back via the Video Toaster Switcher in an Amiga 
4000 at either 30 frames per second or an even 
smoother 60 fields per second (depending on the 
method used to render the animation). 
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When you select one of these, LightWave will present you 
with a file requester, preset to the Toaster's Framestore 
directory (where Framestore images and LightWave 
animations are stored so that the Switcher can display 
them). LightWave will default to a name such as 
100.FS.AN1M. Enter a different number (if required) and 
a text name that is 12 characters or less in length, and 
press r. Make sure to keep the AN1M name in the 
###.FS.name format so the Toaster's Switcher will be 
able to find the completed animation. When you render 
the animation, LightWave will generate the animation and 
save it as directed. 

LightWave offers you four kinds of animation that may be 
played on an Amiga 4000, based on the Anim Type you 
choose. See the chart below for specific information. 

Anim Type Anim Size/Playback speed 

Super Low Res Preview 1/4 screen (centered) 

30 frames per second 
Low Res Preview Full screen 

30 frames per second 
Medium Res Preview Full screen 

30 frames or 60 fields/sec* 
Medium Res Overlay Full screen (limited size) 

30 frames or 60 fields/sec* 
6-bit HAM Anim Full screen 

Dependent upon CPU speed 
8-bit HAM Anim Full screen 

Dependent upon CPU speed 

*The Medium Resolution Anim Types may be rendered 
with Field Rendering turned on for smoother-looking 
movement. Field Rendering will have no effect on the 
Super Low Res Preview or Low Resolution Preview types. 

Super Low Res Preview 

You will be able to play back an animation that is 1/4 of 
the screen in size at 30 frames per second. The image 
will be centered on your screen. This option generates 
the animation the fastest, and is recommended for quick 
previews of your work. 

Low Resolution Preview 

You will be able to play back an animation thai fills the 
screen and plays at 30 frames per second. This option is 
useful when you need to see more of the screen image than 
the Super Low Res Preview allows. 

Medium Resolution Preview 

You will be able to play back an animation that fills the 
screen and plays at either 30 frames per second or 60 
fields per second (with field rendering) as long as only 
about 1/4 of the visible screen area is undergoing changes. 
This frame-by-frame change of the screen display is known 
as delta information. If the delta changes in the animation 
are too great (for example, a bouncing basketball that fills 
the entire screen) , you will be unable to play this 
animation back via the Switcher. 



This kind of rendered animation is rendered at a higher 
resolution than the previous two. Therefore, the pixel size 
is smaller, and details appear sharper. The tradeoff is that 
you are limited in the amount of movement you can have 
within the scene. For example, if a flying logo moves on 
screen, then holds position while another elements flies 
on, the animation will work. If three separate logos move 
at once, the animation will likely fail. (LightWave will not 
generate any frames where movement is too great. Be 
aware that this may occur at any frame within the 
animation.) 

As a reminder, to create smoother animations, activate 
Field Rendering before rendering. 

Medium Resolution Overlay 

This format is the same as Medium Resolution (above), 
but you will be able to play this animation back overlaid 
atop a video source. You will not be able to utilize true 
reflections, alpha channel shadows, or varying levels of 
transparency. The overlay is not antialiased beyond the 
resolution of the image itself. 

When you select Medium Resolution Overlay, the entire 
background will be rendered invisible. This allows you to 
create a spinning globe effect or flying logo that flies over 
another video source. Nor can you have too much 
movement on screen at one time (just as for Medium 
Resolution) . An example of this kind of animation effect is 
the over-the-shoulder spinning globe (one of the Switcher 
effects). You may also find that certain flying logo effects 
are also possible. You will have to do some 
experimentation. Note that moving fight sources and 
moving the camera often cause a great deal of delta 
change — you may wish to avoid such maneuvers. 

For example, if a flying logo moves on screen, then holds 
position while another elements flies on, the animation will 
work. If three separate logos move at once, the animation 
will likely fail. (LightWave will not generate any frames 
where movement is too great. Be aware that this may occur 
at any frame within the animation.) 

As a reminder, to create smoother animations, activate 
Field Rendering before rendering. 

6-bit/8-bit HAM Anim 

Select either of these options to generate an Amiga-format 
IFF-compatible HAM animation. There are two forms of 
HAM, 6-bit (4096 colors) and 8-bit (256,000 colors). 
Select the format that your Amiga is capable of playing. 
Note that the Toaster cannot play back these two animation 
forms, you will need to do so through other software. 
There are many popular animation players, and many paint 
programs that can display HAM animations. 

Lock Palette (and Lock Palette Frame number) 

Select Lock Palette to lock the 256,000-color palette that 
LightWave uses when it generates an animation so that each 



frame uses the same color map. Short animations and 
animations that do not have broad palette changes benefit 
when this option is turned on. 

Enter a frame number to use for the master palette. This 
should be a frame with the most widely representative 
color information, so that you have as broad a spectrum of 
colors as possible for the entire animation. As an example, 
if you have an animation of a steel blue logo flying over 
black space, then settling above the planet Earth, you 
would want to lock the palette on a later frame that 
included the logo, space, and the Earth. If you locked the 
palette on the first frame, when there is nothing but black 
space, you will not have an ideal palette for the logo or 
Earth. There will not be as many color possibilities for the 
other objects in the scene, and the resulting animation may 
look less vibrant. 

If your animation utilizes broad changes of color 
information (say it includes both a desert scene dominated 
by orange-yellow colors, and a cave scene dominated by 
deep blue colors), it may be preferable to leave Lock 
Palette off so that you have as broad a color sampling as 
possible. 

Loop Anim (and Begin Loop at Frame number) 

If you want the animation to repeat, select Loop Anim and 
enter a loop frame number. The resulting animation will 
play through, then repeat from this frame forward, when 
displayed from the Switcher. 

Note Lock Palette and Loop ANIM are only available when 
rendering VT4000 style ANIMs. 

Save RGB Images 

Select Save RGB Images to save the rendered image (s) in 
the 24-bit file format chosen with the RGB Image Format 
pop-up menu. A file requester will allow you to select the 
location where the images will be saved, and to provide an 
image name. Lightwave will automatically add a three-digit 
suffix to this name. 

For example, images saved for an animation called 

"LogoSpin" will be saved as follows: 

LogoSpinOOl 

LogoSpin002 

LogoSpin003, etc. 

The numbering used is based on the frame number values 
set in the First Frame and Last Frame buttons. 



Save Alpha Images 

Select Save Alpha Images to save an Alpha Channel image 
of the actual rendered image. A file requester will allow 
you to select the location where the images will be saved, 
and to provide an image name. 

An alpha channel image is a grayscale image (usually 8- 
bit) whose luminance information is used to determine 
transparency levels and antialiasing for the corresponding 
color image. Selecting Save Alpha Images will save images 
in the selected Alpha Image Format. For additional 
information on the Alpha channel's use, see the 
introductory material at the beginning of the Effects panel. 

Note: 

If alpha saving is on when you save a scene, the alpha 
image path ( the location and name for the alpha 
images to be saved) is retained within the scene file. 
The next time you load the scene, the output directory 
and alpha image name will all be there. For safety 
reasons, to protect you from unintentionally writing 
over finished alpha images, the Recording button will 
not be activated. 

Fader Alpha Mode 

Fader Alpna Mode is used to create images that can be 
used as a fade control for certain switchers that can use 
an alpha image as a fade control. These are different 
from normal Alpha Images. 

Save Framestores 

Select Save Framestores to save rendered frames in the 
Video Toaster Framestore format, images saved with this 
button can be loaded directly by the Toaster Switcher (or 
ToasterPaint) . A file requester will allow you to select the 
location where the images will be saved, and to provide a 
Framestore name suffix. 

For example, frames saved for animation called 
"LogoTumble" will be saved as follows: 

001. FS.LogoTumble 

002. FS.LogoTumble 

003. FS.LogoTumble, etc. 

The numbering used is based on the frame numbers set in 
the First Frame and Last Frame buttons. 

By rendering frames to a storage device, and using Play 
Frames to display them in sequence, less wear and tear is 
placed on the VCR when recording to a single-frame 
controller. 



If image saving is on when you save a scene, the image 
path (the location and name for the images to be saved) is 
retained within the scene file. The next time you load the 
scene, the output directory and image name will all be 
there. For safety reasons, to protect you from 
unintentionally writing over finished images, the Recording 
button will not be activated. 



If framestore saving is on when you save a scene, the 
framestore path (the location and name for the images to 
be saved) is retained within the scene file. The next time 
you load the scene, the output directories and framestore 
names will all be there. For safety reasons, to protect you 
from unintentionally writing over finished framestore, the 
Recording button will not be activated. 
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Play Framestores 

Use this button in conjunction with a single frame 
controller, to allow quick recall of rendered frames to 
be recorded to tape. Play Framestores only needs the 
prefix of the frame name. After you select a frame, click 
in the filename window and det He the three-digit 
number along with the IS.extension preceding the 
name, then click OK. 

The First Frame and Last Frame buttons (under the 
Scene button) will determine which frames are used, 
and the order in which they will be displayed. 

Note: 

You may need to use a delay value (set with Record 
Delay) to allow the single-frame controller and VCR to 
keep up, as the frames can come up very quickly. If 
you do so, remember to toggle the Recording button 
on, so that LightWave knows to use the value set in 
Record Delay. 

Serial Recording 

Serial Recording instructs the Toaster to send the 
"record" signal (via the serial port) to a single-frame 
controiler for recording to tape. 

Starting Position 

Starting Position, which sets the starting frame position 
on the video tape, is only required if your single frame 
controller needs to receive a frame number from the 
computer. The value entered here would be the 
equivalent of a number inserted in the record command 
string. This number is equal to a number of frames into 
the tape. The frame number that you are currently 
rendering is added to this number to become the current 
frame number. 



Record Setup 1 

This sends a one-time command out of the serial port to 
the single frame controller. If your controller requires a 
single setup command, enter it here. 

Record Setup 2 

This sends a one-time command out of the serial port to 
the single frame controller. If your controller requires 
two separate setup commands, enter the second one 
here. 

Rec rd Command 

This specifies the command string that gets sent out the 
serial port every time a frame is completed. 

Frame Record Delay 

This determines how many seconds LightWave will wait 
after sending the record command before starting on the 
next frame (to allow for prerofl time on VTRs) . For laser 
disc recorders, this could probably be zero. A typical 
VTR setting might be five seconds. 
Extra First Delay 

This extends the Record Delay for the first frame to allow 
for VTRs that need more time for the first preroll. 

Note: 

Single frame controllers should have documentation 
describing the record commands needed in order to 
function correctly with LightWave. 
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With the Options panel you can tailor the appearance of the Layout screen to your liking. Turn on or off the display of 
objects, lights, motion paths and more. Any option button that appears Lit is considered active. 




Buttons on the Options panel. 

Following is a button-by-button description of the controls 
on the Options panel. 

Layout Interface (pop-up menu) 

Using this pop-up, you can choose between the different 
screen resolutions and colors that Lightwave and 
Modeler support. 

Note: 

Only certain monitors and graphics cards can handle 
certain resolutions. For instance, the standard 
672x432 in 4 or 8 colors will work on a standard 
Amiga monitor 800x600 will only work off of a 
graphics card and a Multisync monitor 

Layout Grid (pop-up menu) 

The Layout Grid is the black ware frame reference grid 
that fills the Layout screen when you first enter Lightwave 
3D, This grid is a reference tool only, and it will not 
render as a part of any scene you create. It is extremely 
handy for indicating the horizon fine, and for gauging 
distance as you manipulate objects in the scene. 

Using this pop-up, you can choose from a 2x2 grid up to 
a 16x16 grid. Another option is to turn the grid off 
completely. 

Grid Square Size 

Grid Square Size adjusts the size of the squares for the 
Layout reference grid. It also affects the movement and 
rotation of objects in Layout. When the Grid Square Size is 
small, objects move in comparably small amounts. When 



the Grid Square Size is large, objects move in equally large 
steps. Occasionally you may need to adjust the Grid Square 
Size to position objects of widely varying sizes properly. 

For example, if you load a very large object (the DC- 10, 
for example) and a very small object (the apple) into the 
same scene, the Grid Square size will adjust itself for the 
larger object. If you then wish to place the apple just 
behind the cockpit window, you will find that the apple 
moves in steps that are too large for you to accurately 
place it just right. In such cases, go to the Options Panel 
and adjust the Grid Square Size to a smaller value. 
Afterward, you'll be able to position the apple with 
greater accuracy. 

Layout Background 

LightWave gives you the option of choosing how you want 
the Layout interface background to appear. 

Blank 

This is the default choice and will show nothing but 
the normal blank gray background. 

BG Image 

Select this button to toggle a 2-bit (dithered black 
and gray) representation of the image that was 
selected as the Background Image from the Effects 
Panel, This image is visible from the Camera view 
only. It can be used to help you align objects that 
need to be positioned properly with respect to the 
background image. It will also show when you 
render previews from the Camera's point of view. 
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Preview 

Selecting this allows you to make the loaded 
preview the backdrop. As you move the Current 
frame slider, the background preview will update 
showing you a frame by frame match. 



Make certain that fog is turned on (either Linear, 
Nonlinear 1 or Nonlinear 2 must be selected). 
Make certain you are looking for the indicator in 
the XY, XZ, or ZY view only. It is not visible in any 
other view. 

• Make certain that the scale is correct between the 
Grid Size and the Fog size. Your settings should 
allow the indicator to be visible somewhere 
between the camera and the objects in the scene. 
(As an example, if your scene is designed around a 
small grid size, say .1 (one-tenth) meter, and the 
Maximum Fog Distance is set to 10 meters, then the 
indicator will be huge, outside of the Layout scene 
display. Conversely, if the grid size is exceptionally 
large, and the Maximum Fog Distance is 
particularly smaU, the indicator may be too small to 
see. 



This can be incredibly useful when combining 
video footage with LightWave elements. You can 
load a video sequence into the Background Image 
(Effects panel) and generate a preview while the BG 
Image button is selected, you can then save this 
preview and later load it into a scene where you 
wish to combine LightWave elements with the 
footage. 

Show Motion Path 

Select this button to toggle the visibility of the motion 
path and keyframes for the current active item in 
Layout. 

A motion path looks like a sequence of smaJJ white (+) 
symbols connected by Light gray line segments. 
LightWave uses the + symbol to indicate a keyframe. A 
series of keyframes is connected by a line that displays 
the full motion path for the current object. Motion paths 
are subdivided into smaller segments corresponding to 
the number of frames between keyframes. Light-colored 
dots and medium-colored segments show the specific 
location of the object at each frame of the motion path, 
so that you can see the object's every position 
throughout its motion path. 

When at a given keyframe for any item, hold down the t, 
c, or b key, and drag the mouse to alter the tension, 
continuity, or bias on screen for the current keyframe. 
The motion path will change on screen as you drag. This 
is extremely useful for editing motion paths without ever 
leaving Layout. 

With Show Motion Path active for an object that is 
stationary during an animation, the graph wall display a 
single keyframe symbol only, indicating that this is its 
only keyframe position. It has a stationary motion path. 

Show Fog Radius 

When you want to see the extent of the Maximum Fog 
Distance setting, turn this option on and go to one of the 
three orthographic views: XY, XZ, or ZY. You will see a 
circle that envelopes the LightWave camera. This circle 
indicates the radius beyond which ail objects in the 
scene will be lost in fog (assuming your Max Fog 
Amount is set to 100%). 



Show Safe Areas 

Select this button to toggle outlines on the Layout screen 
that indicate the Safe Text Area (the inner border) and 
the Safe Action Area (the outer border) for television. To 
allow for the differences in the display of different 
brands and designs of television sets, you should use this 
guide to ensure that text and action elements of your 
animations remain on screen when it is important that 
they be seen. 

Show Redraw 

LightWave has the ability to compute an object's 
appearance before displaying it in wire frame, or to 
show the object as it is being computed. Select this 
burton to toggle the visibility of objects being redrawn in 
Layout. 

Auto Key Adjust 

With this option selected, changing an item's position, 
rotation or scale at any of its key frames will 
automatically rewrite the key with the updated 
information when you are finished. 

This can be a nice timesaver when composing still 
images or initial keyframes, but can be a detriment when 
changing a position, etc. as a "test" too see if you like it. 



Note: 

If you activate fog and the Show Fog Radius option, 

but do not see the indicator, check for the following 

Lightwave Layout conditions: 
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The SN (ScreamerNet) panel 



The ScreamerNet control panel is used when you have purchased ScreamerNet rendering software. ScreamerNet software 
allows you to remotely control up to 8 CPU's (MIPS, Intel, Alpha, etc) to render out LightWave images. 




Buttons on the SN panel 

Following is a button-by-button reference to the 
ScreamerNet control panel. 

Screamer Init 

The Screamer Init button is used to initialize the 
rendering engine (in this case, the Raptor). You should 
use this button when you first start LightWave. 

Screamer Update 

The Update Screamer L\V button is used to update the 
version of LightWave installed on the rendering engine. 
You should only use this button when you are installing 
an updated version of LightWave 3D. 

CPU Status window 

This window shows the status of the CPUs that LightWave 
can communicate with via ScreamerNet The display 
shows data for one to eight CPI s, the type of each CPU, 
and the activity status for each CPU. 

Status messages include: 

Initializing (appears when you select Screamer 
Init) 

Ready (appears when CPU is idle) 
Rendering Frame # (appears when rendering) 
Clearing (appears when you select Clear All Files) 
Offline (appears when you select Screamer 
Shutdown) 



Clear All Files 

Use Clear All Files to remove the current scene from the 
rendering engine's hard disk. It's a good idea to select 
Clear All Files before sending a new scene (and its 
related files) to the renderer, so that you don't fill up its 
hard disk unnecessarily. 

Send All Files 

Use Send All Files to send the current scene, its objects, 
image maps, etc., to the rendering engine hard disk. This 
button transfers the scene and its supporting files to the 
remote system. 

Send Scene File 

Use Send Scene File to send only updated scene 
information to the remote system. 

When would you use Send Scene File? 

For example, suppose you have already used Send All 
Files to transfer data to the remote system; also, you 
selected Screamer Load to load the scene into the 
remote LightWave. After rendering a test frame, you 
decide to move the opening keyframe position of one 
object. Before rendering again, you would use Send 
Scene File to update the scene file for the remote system. 
(This saves a great deal of time. The alternative is to use 
Send All Files for ever) 7 change, no matter how minor, 
which wastes time.) 



After sending the updated scene file, select Screamer 
Load to update the remote version of Lightwave before 
you render again. 

Send Object Files 

Use Send Object Files to send only updated object 
information to the remote system, 

When would you use Send Object Files? 

For example, suppose you have already used Send Ail 
Files to transfer data to the remote system; also, you 
selected Screamer Load to load the scene into the 
remote Lightwave. After rendering a test frame, you 
decide to re-model one object and change one of its 
texture map images. Before rendering again, you would 
use Send Object Files to update the scene file for the 
remote system. (This saves a great deal of time. The 
alternative is to use Send All Files for every change, no 
matter how minor, which wastes time.) 

After sending the updated object file(s), select Screamer 
Load to update the remote version of Lightwave before 
you render again. 

Send Image Files 

Use Send Images Files to send only updated scene 
information to the remote system. 

When would you use Send Image File? 

For example, suppose you have already used Send All 
Files to transfer data to the remote system; also, you 
selected Screamer Load to load the scene into the 
remote LightWave. After rendering a test frame, you 
decide to change the background image map. Before 
rendering again, you would use Send Image Files to 
update the scene file for the remote system. (This saves a 
great deal of time. The alternative is to use Send All Files 
for every change, no matter how minor, which wastes 
time.) 

After sending the updated image file(s), select Screamer 
Load to update the remote version of LightWave before 
you render again. 

Note 

If you update an image map that pertains to texture 
mapping for an object, you must use Send Object 
Files. Otherwise, images that are updated elsewhere in 
LightWave (such as for the background) only need the 
Send Image Files button. 

Note: 

If you do not have enough memory on your host 
machine to send all files at once, you would also 
choose to send files one group at a time. 



Screamer Load 

After you have sent a scene and its files to the Tenderer's 
hard disk, use Screamer Load to load it into the remote 
system's version of LightWave. 

Any time you use one of the individual Send ... Files 
buttons to update the remote system files, you must then 
select Screamer Load to update the remote version of 
LightWave before you can render with the changes intact. 

Screamer Render 

Select Screamer Render to instruct the remote version of 
LightWave to begin rendering the current scene. 

Screamer Shutdown 

Select Screamer Shutdown to shut down the remote 
rendering engine. You must always select this option 
before powering down the remote system. The remote 
hard disk must be prepared for power off. Failure to do 
so may result in damage to the files on the disk, which 
might prohibit it from staining up the next time you turn 
it on. 

Frame Advance pop-up menu 

Use the Frame Advance setting to determine how the 
remote CPUs are used for rendering. There are three 
options. 

Manual 

All processors work on a portion of the same frame 
at one time. If one processor finishes early, it 
simply returns to its Ready state and waits. It does 
not "pick up the slack" of any other processor that 
is still working. The other processors must finish 
their rendering before you can continue working 
(unless you cancel rendering). 

Automatic 

All processors work on a portion of the same frame 
at one time. If one processor finishes early, it 
simply returns to its Ready state and waits until the 
other processors have completed the entire frame. 
Then a*i processors go to work on the next frame 
until all frames are finished or you cancel 
rendering, 

Independent 

Each processor works on an individual frame, one 
at a time, until all frames have been rendered or 
you cancel rendering. This method generally 
produces faster rendering times since each 
processor has fewer waiting periods. 



Achieving Realism with Texture Mapping 



Texture mapping is the overall term used to describe the application of an image or a textured appearance to a surface. There 
are several methods r or texture mapping. Individually, they are not difficult to understand or ma~ . \ 



With Lightwave, there are really only two considerations you need to think about- 
kind of mapping to use. The effects LightWave can apply consist of the following: 



-what effect you wish to achieve, and which 



Dis^ lacenient — changing an object's shape to fit an image or a pattern. 

Clipping — changing an object's shape by cutting away portions of it. 

Surface Color — wrapping a surface with color, using either an image or a pattern. 

Luminosity — making portions of a surface glow with their own intensity', using either an image or a pattern. 

Diffuseness — varying the brightness of portions of a surface, using either an image or a pattern. 

Specularity — affecting the highlights on a surface, using either an image or a pattern. 

Reflectivity — causing a surface to reflect its surroundings or a specified image or pattern, 

Transparency — making portions of a surface partially or fully see-through, using either an image or a pattern. 

Bumpiness — causing a surface to appear bumpy or rippled, using either an image or a pattern. 



Once you've chosen the effect, then you must choose the 
method for applying it 

An Image Map — This is a lot like wrapping a birthday 
present: you have a surface or shape to wrap (the object), 
and a roll of wrapping paper to cover it with (an image or 
a pattern) . All you need to do is determine which method 
(out of the five available) you want to use to wrap the 
present. 

A Procedural Map — This refers to the use of a pattern 
that is applied to the surface or object. More than this, it 
actually permeates the object surface, so that if you cut the 
object in two, the two inner halves would show the correct 
patterning also. There are nine procedural patterns within 
LightWave. 

After selecting the type of map from the texture mapping 
control panel, other options will appe.~ allowing you to 
fine-tune the way the map is applied. This includes options 
such as the size of the texture, the location of its center, 
and more. 

The most realistic-looking surfaces are typically the result 
of a combination of image maps applied to a surface. For 
example, if you map the wood paneling image onto a flat 
plane, it will look like wood paneling. However, if you also 
mapped the same wood paneling image using a Bump 
map, there would appear to be pits and depressions — 
irregularities — in the surface. This adds to the believability 
that it is a wood panel. Additionally, a Specular map would 
accent the apparent edges of those irregularities by adding 
specular highlights of light. You can see how, with a 
combination of maps, object surfaces can be made to 
appear more red. 



The resulting "look" of a texture map is determined by the 
button you selected in order to access the map. For 
example, a Spherical Transparency Map is different from a 
Spherical Reflection Map. Both maps are spherical, yet 
they look very different because they were applied via a 
different surface quality button (Transparent versus 
Reflection). 

How to apply a texture map to an object or surface 

The way a texture map is applied to an object (or to a 
surface) is simple. Once you have loaded the object and 
selected the surface to modify, decide the net result of the 
effect you would like to apply to the surface. The 
descriptions within the manual should help give you an 
idea of the results you'll see, as well as the pictures in the 
manual. Let's assume you want to give an object the 
checkerboard pattern, with half the squares being 
transparent, You would select the T (texture) button 
beside Transparency, since this is the desired effect, then 
choose the Checkerboard pattern from the texture 
mapping control panel. Select and set up the options as 
you want, making sure to set the texture value at 100% (for 
total transparency of the pattern's squares). JTien exit the 
menu and render the image to see your results. 

As an example, load the scene named TextureExamples. 
Take a moment and step through the different surfaces that 
have been created. Note which ones have texture maps 
assigned (the T button will be lughlighted to indicate this). 
Now render the image and see if you can connect the 
texture mapping settings with the cubes on screen. 

Locate the surface CioudCube. Note the following settings: 
the cube's color is set to gray, with luminous on (so it 
appears self-lit), and Diffuse at 100%. These settings make 



the object fully visible. Transparency is set to 0%. The 
highlighted T button beside Transparency indicates that 
there is a Transparency map active. Select Transparency, 
then select the Texture button. The texture type is Fractal 
Noise. Its Texture Value is set to 100%. Since this texture 
type was selected through the Transparency button, then 
the Fractal Noise texture will be mapped in such a way that 
the pattern it creates will be 100% transparent. (A lower 
setting for Texture Value would make the Fractal Noise 
pattern less transparent. For example, 0% would render a 
completely solid white cube, i.e., there would be no 
transparency). 

Procedural texture patterns such as Fractal Noise use the 
texture value for its pattern, while the n on- textured part of 
the surface uses the normal value for its surface. Therefore, 
for Fractal Noise, if Transparency is set at 50%, while its 
the Fractal Noise Texture Value button is set to 100%, then 
roughly half the surface wall be 50% invisible, and half 
100% invisible. 



The texture map button beside each attribute will 
determine the effect of the texture on the selected surface. 
Multiple texture maps may be combined onto a single 
surface so that each has some added effect. Using 
Checkerboard from Transparency will map the checkered 
pattern in a transparent manner, while using Checkerboard 
from Reflection will map the checkered pattern in a 
reflective manner. The amount of luminosity, transparency, 
reflection, specularity, or diffuseness is set using values 
from the numeric field beside the Texture mapping button 
itself, and from the Texture Value button within the control 
panel of the texture map you select 



Texture Mapping Types in Lightwave 3D 



This section contains descriptions of LightWave 3D's texture maps; Projected Image Map and Procedural Pattern Maps. 
Afterward, you'll find the listing of all the texture mapping controls found on the texture control panels. 



Projected Image Type Texture Maps 

Following is a short description of each kind of projected 
image texture mapping featured in LightWave 3D. 
Remember that the T (texture) button that you use to get to 
the texture mapping control panels will determine he 
effect that the selected map will cause. In other words, 
select T beside Transparency to map transparency onto an 
item, select T beside luminosity to map luminous qualities 
to an item, select T beside Reflectivity to map reflection to 
an item, and so forth. Mapping types are applied in the 
same manner. It is the attribute that is being mapped that 
gives the (liferent result.. 




A cylindrical map applied to a soda can. 



Numeric values for these settings are all expressed in the 
measurement unit of your preference. Since LightWave 
uses a base- 10 numerical system, we recommend using 
meters. 




A planar image mapped onto three flat planes, one for 
each axis- X } Y } :, 



Planar Image Map 

(as a Displacement map, Clip map, Surface Attribute map, 
or Bump map) 

Planar Image Map projects the image straight onto the object's 
surface, like a film projector projecting a slide onto a canvas 
screen. The image can be anything from a digitized picture of 
wood grain to an image craned in ToasterPaint. 

When to use Planar Image Mapping 
This is best for flat surfaces such as billboards, dollar bills, 
sides of buildings, movie screens, etc. If the surface is 
completely flat, or very nearly flat, use a planar image map. 
(This is not a hard and fast rule, however, The result of a 
planar image map on rounded or oddly-shaped surfaces may 
be desirable.) 



Cylindrical Image Map 

(as a Displacement map, Clip map, Surface Attribute map, 
or Bump map) 

Cylindrical Image Map projects the image outward, 360°, 
in a tube-like manner. In a Cylindrical Image Map the 
image is wrapped around the selected axis, like the label 
on pop can. 

When to use Cylindrical Image Mapping 
This is best for tubular surfaces such as soda cans, barrels, 
pipes, rocket missiles, etc. (Again, this is not a hard and fast 
rule. Texture mapping types can overlap in their application. 
But this should give you an idea for a starting point) 




A spherical image of earth mapped onto three spheres, 
one for each axis, X, Y, Z. As you can see, it's important 
to select the correct axis in order to get the right look. 



Spherical linage Map 

(as a Displacement map, Clip map, Surface Attribute map, 
or Bump map) 

Spherical Image Map projects the image outward in all 
directions from a single point In a Spherical Image Map, the 
image is wrapped around the selected axis, like the label on a 
pop can, but the two ends are tucked in so that there is no 

excess. 



When to use Spherical Image Mapping 
This is best for rounded surfaces such as beach balls, 
j anets, round knobs, etc. You might also use it on fairly 
curved surfaces that might not be perfect spheres, such as 
hemispheres or domes. (This is not a hard and fast ruie 
Texture mapping types can overlap in their application. But 
this should give you an idea for a starting point.) Also, it is 
a good idea to have a map that matches up so that it is 
seamless where the left and right edges meet. 

Cubic Image Map 

(as a Clip Map, Surface Attribute map, or Bump map) 
Cubic Image Map projects the selected image onto the object's 
suite on all three major axes. The image can be anything 
from a digitized picture of wood grain to a picture created in 
Toaster Paint 




A cube with a cubic image map, 

Wl m to use Cubic Image Mapping 
This is best for cubes of any dimension such as bricks, 
blocks, walls, buildings, etc. (Again, this is not a hard and 
fast rule. Planar mapping may be preferred, depending on 
your needs. Texture mapping types can overlap in their 
application. But this should give you an idea for a starting 
point.) . Also, it is a good idea to use an image map with 
edges that match (top/bottom, left/right) so that the edges 
of the mapped object look correct. 

Front Projection Image Map 

(as a Clip Map, Si rface Attribute Map, or Bump Map) 
Front Projection Image Map projects an image straight into 
the scene from the camera's point of view onto the selected 
surface. This projected image is in essence pin-register" 
to the background, so that if you select the same image for 
the Background Image as you do for Front Projection 
Image Map, then the mapping on both the object and the 
background will line up perfectly. Note that it does not 
matter how the object is dated, the image will always map 
evenly as if it was being projected from a slide projector. 



Front projection is a production tool used often in 
Hollywood film work. Technically, it's a method of 
photographing five actors in the studio with a moving or 
still background shot elsewhere and projected onto a 
screen behind them. The name "front projection" comes 
from the fact that the background imagery is actually projected 
in from the front 

When to use Front Projection Image Map 
Use Front Projection when you need to have an object 
appear '"within" a scene when it might be otherwise 
difficult or time-consuming to model the remaining objects 
that make up the scene. 

Here are a couple of examples: 
Assume you need to have an object move behind a tree in a 
forest. You could grab a still frame of the forest, use it as a 
BG Image in Modeler, and trace around one of the trees to 
create a flat polygon in the form of the tree. Go to Layout 
and assign the forest image to the background, then load 
the tree and Front Projection map with the same forest 
image (you may need to position the tree to align it 
properly). Now, any objects that move between the tree 
and the background will be obscured by the tree. 
Another use is when you need to have an object "interact" 
with the background. As in most cases, me image you use 
for the background is the same as the image you use for 
front projection. In this way, an object within the scene can 
slip "behind" the front projection mapped polygons as if 
you had cut slots in the image. 



Procedural-Type TeKture Maps 

Procedural Texture Maps include those that must have their appearance calculated by LightWave, based on the specific 
parameters you select (texture size, frequencies, amplitude, etc.), rather than simply drawn onto a surface (as in image 
mapping). LightWave has nine procedural texture map types, described below. Note that not all procedural maps are available 
on every texture mapping panel; some are for specific uses only, and these are noted. 



Numeric values for these settings are ail expressed in the measurement unit of your preference. Since LightWave uses a base- 
10 numerical system, we recommend using meters. 




Checkerboard cube 



Checkerboard 

Checkerboard generates a tiled appearance on an object's 
surface, like that of a checker or chess board. 



Color (or Diffuse) , Fractal Noise can produce a weathered 
look to surfaces, such as grass or dirt ground You'll find 
numerous possibilities for Fractal Noise. 




Grid cube 




Dotted cube 
Dots 

Dots generates a pattern of dots on an object's surface. 




Fractal Noise cube 



Grid 

Grid generates a grid across an object's surface. 

The grid is a three-dimensional grid. Therefore, there are 
lines projecting into all three dimensions. Often, users 
wish to have a 2D grid superimposed on an object's 
surface, such as the appearance of graph paper. In such 
instances where you use grid and see unwanted portions of 
the grid showing up, try expanding the size of the texture 
along that axis (this expands it off the surface of the 
object). 

For example, if you load a 1-meter sphere in Layout, then 
map grid onto it, the texture size of the Z axis can cause the 
appearance of ripples that break up the nice graph paper 
look of the X and Y texture size. Use a texture size of .25, 
.25, 1.0 with all other values at their default and 
you will get the proper look You may need, to 
experiment. 



Fractal Noise 

Fractal Noise is one of the most versatile and useful forms 
of mapping. Under Transparency, Fractal Noise can be 
used io generate reaMc-looking clouds. Under Surface 




Marble cube 



Marble 

Marble generates a marble pattern on an object's surface. 
The pattern is calculated in veins that wrap around a 
selected axis, much like tings wrap around the center of a 
tree. 



Wood 

Wood generates a wood appearance on an object's surface. 

A rule of thumb for using Wood: Start by selecting Vein 
Spacing and Texture Axis values that look good first, then 
set Frequencies, Turbulence, and Texture Size values 
afterward, You may also wish to load the included Wood 
surface texture and simply resize its texture values to match 
your object. 




A rule of thumb for using Marble: Start by selecting a Vein 
Spacing and Texture Axis that you like first, then set 
Frequencies, Turbulence, and Texture Size afterward. You 
may also wish to load the included Marble surface texture 
and simply resize its texture values to match your object. 




Ripples 

The ripples map applies the appearance of Quid waves or 
ripples to a surface 1 se it to simulate water, or to put a 
wave in a flag. Note that using a single Wave Source 
generates a single ripple, such as that of a water droplet 
falling onto the surface of a pond. 



Underwater cube 



ft 



Underwater 

Underwater generates a rippling pattern similar to the play 
of sunlight on the sides of a pool. You may think of 
Underwater as only useful for water effects. This is not so. 
It can simulate nighttime sky effects such as the Aurora 
Boreaiis, changes in cloud patterns, even electrical shocks. 
You'll find its patterns useful elsewhere as well. 



Fractal Bumps 

1 1 actal Bumps maps an irregular bumpy pattern that may 
appear either raised or indented from d te surface of objects. 

.Note about Using Fractal Bumps 

I sing a texture size that has one axis stretched (such as . 1, 

.1, 10) will result in stretch or streak marks on the 

selected surface. This can be a way to "rough up" a clean 

looking surface, or provide the appearance of brushed 

metal. 




Wood cube 



Texture Mapping Parameters tor All Texture Types 



The texture mapping options available to you are roughly the same from texture to texture, with a few variations. Whether you 
choose a Checkerboard Transparency Map or a Ripples Displacement Map, the Texture Size option functions in the same 
manner. You use it to set the size of the map pattern. 

Therefore, all of the texture mapping options are listed in the following section, with notes on specific textures where useful. 
When you enter a texture mapping control panel, if you need to refer to a specific function, turn to this portion of the manual 
for clarification. 

Furthermore, the texture mapping buttons access the same basic control panel for all textures, with only a few variations. The 
important options on the panel are grouped into three main sections which may be described as follows: Texture Selection, 
Axis and Size Options, and Texture Parameters. For ease of use, the texture mapping options explained below are grouped in 
this manner. 



Buttons on Texture Mapping Panels 

Following is a description of the texture mapping options 
for aJJ texture mapping panels. 

Texture Type 

Drag the pointer over the selector to choose your desired 
type of mapping. If you select a texture that requires an 
image as its mapped pattern, use the Texture Image pop-up 
button to choose the image. 

Texture Image 

Drag the pointer over the pop-up button to select the image 
or image sequence to use as the planar map. To be fisted 
here, images must first be loaded from the Images button. 

Texture Axis (and Size Options) 

If the Texture you select requires a selected axis for 
mapping, use the Texture Axis buttons to select that axis. 
Depending on the texture type you select, some of these 
functions may not be available, since that texture type may 
not need them. 

Planar Map 

Select which axis to project the planar map along. 
Assuming the camera faces forward (the default camera 
direction) , think of yourself standing in a room. To 
project onto the floor (or ceiling), select the Y axis; to 
project in directly front of you (or behind you), select 
the Z axis; to project to the left wall (or the right wall) , 
select the X axis. 

Cylindrical Map 

Select which axis to wrap the cylindrical map around. 
SphericalMap 

Select which axis to wrap the spherical map around. 
Marble 

Select the axis which the rings of marble should wrap 
around. For instance, if the object is a Roman column 
standing upright, select the Y (up/down) axis so the 



rings will wrap around it properly. 
Wood 

This determines which axis the concentric ring pattern 
of wood will be wrapped around. 

Automatic Sizing 

Use Automatic Sizing to automatically calculate the proper 
fit between an image map and the surface size. Automatic 
Sizing will also place the Texture Center at the center of the 
surface. (Automatic Sizing will automatically set Texture 
Falloff and Texture Velocity values to 0, You may alter these 
afterward, but any values entered prior to selecting 
Automatic Sizing will be lost. World Coords will be turned 
off as well.) 

Hint about Automatic Sizing 

Automatic Sizing enters the values that it calculates into the 
X, Y, Z fields in the Texture Size button. Even if you intend 
to use a procedural map, you may wish to click on 
Automatic Sizing (on any of the image map panels) before 
selecting the procedural map texture. This often provides 
you with a good starting point for your texture size. 

Texture Size 

Use the X, Y, Z values to determine the size of the texture 
map on the selected surface. To ensure that the pattern is 
seen on the surface of the object, you may wish to use 
Automatic Sizing first. If the texture is too large (or too 
small) , select Texture Size and enter smaller (or larger) 
values. You can also make any value negative "flip" the 
image (on any axis) and reverse the image map. 

Checkerboard 

Use Texture Size to set the size of each square in the 
pattern. For example, to see 10 checkerboard squares 
on the surface of an object, divide its length by 10. A 
50-meter cube would yield a texture size of 5 to achieve 
10 squares. 

Grid 

Use Texture Size to determine the space between the 



lines in the Grid pattern. The size is in relation to the 
Grid pattern. For instance, a .3 texture size on a 1 
meter surface would yield 3 grid lines across the 
surface, whereas a .1 texture size would yield 10 grid 
lines. 

Dots 

Use Texture Size to determine the spacing between dots 
for each axis. For instance, a .3 texture size on a 1 
meter surface would yield 3 dots across the surface, 
whereas a . 1 texture size would yield 10 dots. 

Marble 

Use Texture Size to determine the size of the marble 
pattern. The smaller the texture size, the more variance 
in the marble pattern. A good rule of thumb when first 
experimenting with marble would be to set this value to 
1/2 the size of the Vein Spacing value. 

Wood 

Use Texture Size to determine the size of the wood 
pattern.The smaller the texture size, the more variance 
in the marble pattern. A good rule of thumb when first 
experimenting with wood would be to set this value to 
one-half the size of the Ring Spacing value. 

Underwater 

Use Texture Size to determine the size of the pattern 
that creates the individual ripples. Normally, Texture 
Size for Underwater should start at the size of the 
surface itself, and you can experiment from there. 

Fractal Noise 

Use Texture Size to determine the feature size of the 
Fractal Noise pattern (in meters) that is applied to the 
object's surface. Think of the Texture Size as an 
invisible 3-dimensional grid that is applied to the 
object's surface. The smaller the size, the more 
variance in the Fractal Noise pattern. The Texture Size 
can vary greatly depending on what type of effect you 
are trying to achieve. In most cases, you'll want texture 
size to be some fraction of the surface size. 

Ripples 

For example, a 1 -meter cube with a .25-meter ripple 
size would show four ripples across its surface. A 1- 
meter cube with a 10-meter ripple size might show one 
ripple, depending on whether the object's placement 
coincided with one of the ripples as it emanated within 
the 3D workspace. 

Texture Center 

This determines the central X, Y, Z coordinate of the 
pattern or image map. Normally, you want this to be the 
center of the surface being mapped (where Automatic 
Sizing places it). Some procedural patterns, such as 
Checkerboard, Grid, and Dots, are automatically offset so 
that the 0, 0, 0 center of the LightWave space falls inside 
the pattern. 



Ripples 

When Ripple mapping with one Wave Source, you may 
wish to offset the ripple using a different Texture Center 
coordinate. This would allow you to place a single 
ripple anywhere on a surface, rather than just in the 
center. 

Front Projection Image Map 
If you're using this image for the Background Image as 
well (the most often-used setting), Texture Center 
should be 0, 0, 0 in order to line up properly. 

Texture Falloff 

Texture Falloff determines the rate at which a texture map 
blends into the surface color value. The number you enter 
here is a percentage, specifying how much falloff should be 
apparent for every unit of distance moving away from the 
Texture Center. The falloff can occur along any one axis, 
along any two axes, or along all three axes. 

Texture Velocity 

Texture Velocity is used to move a texture across a surface. 
The default setting, 0, 0, 0, indicates no movement of the 
texture. Enter new values to shift the texture in an 
animation. You will not see this movement in a still 
image — only in an animation. It causes the texture to shift, 
by the distance entered here, for every successive frame in 
an animation. The shift can occur on any combination of 
the three major axes. 

World Coordinates 

Select World Coords to anchor a texture map to the 3D 
world space so that it will not move through space. 
Normally, with World Coords off, an object and its texture 
map will move together, as one unit With World Coords 
on, the object will appear to move through the texture 
map. The texture will not move in an animation. If the 
texture-mapped object moves, the texture map will appear 
to move across its surface (rather than remaining in place 
on its surface). 

Texture Parameters 

Texture Parameters include various settings that affect the 
resulting texture's appearance, such as the color of the 
pattern, the size of the bump map, etc. Depending on the 
texture type you select, some of these functions may not be 
available, since that texture type may not need them. 
Texture Parameters are listed alphabetically. 

Amplitude 

Ripples 

Amplitude affects the amount of the apparent height (or 
depth) of a bump map, how much lighting contrast 
there is between the highlighted surface and the darker 
areas of the image. Values for amplitude may be 
negative (for inverted bumps) or positive. 

Fractal Bumps 

Amplitude determines the height of the bump, how 



much contrast there is between the highlighted surface 
and the darker areas of the image. The higher the 
amplitude percentage, the more visible your bumps will 
be. 

Antialiasing 

Select Antialiasing to help eliminate the unwanted 
appearance of flicker that can occur within a texture map 
when its pattern grows too fine for the screen to display 
accurately. Generally, this is useful when the pattern is 
somewhat distant in the scene, such as a receding 
checkerboard pattern, although it can help with other busy 7 
texture patterns and images as well. 

Band Sharpness 

Underwater 

This value determines the amount of blending between 
the band color and the surface color. The lower the 
value, the more blending that will occur between bands. 
Higher values will produce very sharp, distinct bands. 

Bump Strength 
Crust and Veins 

New parameter. Undocumented. 

Contrast 

Fractal Noise 

This determines the contrast between the surface color 
and the noise color, The higher the level (above 1) the 
more pronounced the noise pattern is (like dark spots 
on a wall) , whereas a lower value (between 0 and 1) 
produces a less visible pattern (like faint dust spots on 
a wall). 

Coverage 

Crust and Veins 

New parameter. Undocumented, 

Dot Diameter 

Dots 

This determines the size of the dots in the pattern. 

Frequencies 

Fractal Bumps 

The frequencies value determines the complexity of the 
pattern. A low value will have a simple fractal pattern, 
whereas a higher value will increase the variation in the 
fractal pattern. With Bump Mapping it is not useful to 
use a value higher than 6. 

Marble 

Frequencies determines the level of detail produced in 
the vein. It is not useful to set a value above 6 here, as 
the variance would be microscopic in size. Hence, it 
would be unseen. The higher the value, the better 
looking the pattern becomes, but the longer the 
rendering time as well. 



Wood 

Frequencies determines the level of detail producer in 
the vein. It is not useful to set a value above 6 here, as 
the varian ce would be microscopic in size. Hence, it 
would be unseen. The higher the value, the better 
looking the pattern becomes, but the longer the 
rendering time as well. 

Fractal Noise 

Within the Fractal Noise Control Panel, Frequencies 
determines the level of detail produced in the noise 
pattern. Increasing this level will increase the variation 
in the fractal noise pattern. Values above 6 are not 
useful, may not be noticeable, and increase rendering 
time. 

Height Tiling 

Spherical Map 

A spherical image map can have many repetitions of the 
image around its polar circumference. Use Width Tiling 
to set the number of repeated images. 

Ledge Level 

Crust and Veins 

New parameter. Undocumented. 

Ledge Width 

Crust and Veins 

New parameter. Undocumented. 

Line Thickness 

Grid 

This value determines the thickness of the lines in the 
grid. 

Negative Image 

Select Negative Image to invert the color and luminance 
values of the image map. This is especially useful when 
bump mapping if the resulting bumps are raised the wrong 
way. 

Pixel Blending 

Select Pixel Blending for image maps that come near the 
camera. This helps reduce the effect of a tiny pixel looming 
large when a mapped surface comes near the Lightwave 
camera. Pixel Blending softens the pixel's edges with those 
around it. 

Ring Spacing 

Wood 

This determines the distance between between rings. A 
good rule of thumb here would be to make the Ring 
Spacing about twice the Texture Size. 

Ring Sharpness 

Wood 

This value determines the amount of blending between 
the ring color and the surface color. The lower the 



value, the more blending that will occur between the 
rings and the surface color. Higher values will produce 
very sharp, distinct rings. 

Texture Color 

(For Procedural Maps accessed via the T button beside 
Surface Color) 
Checkerboard 

The color chosen here will be the color of the squares 
produced by the Checkerboard pattern. The odd 
squares will be the color specified in the main color 
field. 

Grid 

The color chosen here will be the color of the Grid 
lines themselves. The base color of the pattern (the 
squares between grid Lines) is set in the Surface Color 
menu. 

Dots 

The color chosen here will be the color of the dot 
pattern. The base color of the pattern (the space 
between the dots) is set in the Surface Color menu, 

Marble 

The color chosen here will be the color of the veins in 
the marble pattern. The base color of the pattern is set 
in the Surfaces menu. 

Wood 

The color selected here will be the color of the rings in 
the Wood pattern. The base color (the wood color 
between rings) is set in Gelds beside the the Surface 
Color button. 

Underwater 

Select Texture Color to set the color for the Underwater 
ripple pattern. The base color of the pattern is set in the 
Surface Color menu. 

Fractal Noise 

Fractal Noise, like the other procedural textures, is 
based on two colors, the Surface Color and the Texture 
Color. The actual color will be some color value range 
between the two, depending on the Contrast you set. 
The lower the Contrast, the softer the noise, as there 
will be a smoother range of color. The higher the 
Contrast, the sharper the noise, as there will be a 
sharper delineation between the colors used. 

Texture Value 

(For Procedural Maps accessed via the T button beside 
Luminosity, Diffuse Level, Specular Level, Reflectivity, or 
Transparency) 

The value you enter here, along with the value specified in 
the main Surfaces field, form the low and high values for 
the texture map. For example, using Transparency as the 
form of mapping: assume the numeric field beside 



Transparency is 50%, and the Texture Value for 
Transparency is 100%. For the selected procedural 
pattern, the surface would be 50% transparent, and the 
texture would be 100% transparent. 

Turbulence 

Marble 

The value specified here should be a fraction of the 
Vein Spacing value. It determines how close a vein may 
come to a neighboring vein. A good rule of thumb here 
would be to have the Turbulence set to 1/2 of the Vein 
Spacing value. 

Wood 

The value specified here is a percentage of the Ring 
Spacing. It determines how close a ring may come to a 
neighboring ring. A good rule of thumb here would be 
to have the Turbulence set to 1/2 of the Ring Spacing. 

Vein Spacing 

Marble 

This determines the space between the veins. 

Vein Sharpness 

Marble 

This value determines the contrast level between the 
vein color and the surface color. The lower the value, 
the more blending that will occur between the veins 
and the surface color. Higher values will produce very 
sharp, distinct veins. 

Wave Sources 

Underwater 

Wave sources determines the number of ripple sources 
to utilize. The higher the value, the greater the number 
of areas rippling with waves. A value of one would have 
one ripple pattern. Values higher than 16 are not 
useful. 

Ripples 

Wave sources determines the number of ripple sources 
to utilize. The higher the value, the greater the number 
of areas rippling with waves. A value of one will create a 
single ripple pattern, like that of a water droplet falling 
into a pond. Values higher than 16 are not 
recommended; they require longer rendering time and 
may not add to the appearance of the texture. 

Wavelength 

Underwater 

Wavelength controls the distance between the ripples. 
The lower the value, the closer the waves wall appear to 
each other. 

Ripples 

Wavelength controls the distance between the ripples. 
The lower the value, the closer the waves will appear to 
each other. 



Wave Speed 

Underwater and Ripples 

Wave Speed determines the rale at which waves spread 
outward in an animation. The value should be smaller 
than the Wavelength value. (If they were equal, you 
would not see movement, as the waves will move into 
each other's position at every frame) . A good value to 
work with would be about one tenth of the Wavelength. 

In order to loop the movement of ripples throughout 
the course of the animation, use this formula to 
determine the proper Wave Speed: Wavelength divided 
by the number of frames over which the pattern should 
loop equals the Wave Speed, or: 
Wavelength 

= Wave Speed 

# of frames to loop 

Width Tiling 

Cylindrical Map 

Although a cylindrical image map has one height (since 
it is projected in a tube, the height from one end to the 
other does not alter) , it can have many repetitions of 
the image around its circumference. Use Width Tiling to 
set the number of repeated images. 

SphericalMap 

A spherical image map can have many repetitions of the 
image around its equatorial circumference. Use Width 
Tiling to set the number of repeated images. 
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Animating Special Effects with the Envelepe Editor 

There are more than a dozen effects in Lightwave that can be animated using an envelope An envelope is a function of 
Lightwave that allows you to alter the sellings for an attribute over a series of frames. Like a scene, an envelope has its own 
keyframes that designate the status of the effect at a given moment. These keyframes affect their particular special effect only, 
not the motion or rotation of objects within the scene. Also like a scene, an envelope uses spline controls to make these 
changes either abrupt or gradual. 

For example, one effect that may be controlled with an envelope is Light Intensity. These are just two examples of the versatility 
and usefulness of envelopes: 

• If you wanted to simulate the effect of a scene gradually brightening as though the sun were rising in the morning, you 
could use an envelope for the primary light source. You might have only two keyframes for this envelope, one set at 0% 
(no light) and the other at 100% (hilly lit), with spline curve representing the smooth increase in brightness. 

• Alternately, if you wanted to simulate a railroad crossing light flashing at 3 times per second, you might have an envelope 
containing 30 keyframes, with the brightness changing suddenly, in a linear fashion, from 0% to 100% every 10 frames. 

The following effects may be animated in LightWave 3D. They are each controlled by envelopes. They are listed by menu, to 
help you locate them. When \ ou have used an envelop" for a specific attribute or effect, the E button appears lit beside the 
effect name you have chosen. 



The Objects Panel 

Objects can change shape -Metamorph Level 

Objects can change color -Metamorph Level with Morph Surfaces 

Objects can dissolve in or out - Object Dissolve 

An Object's polygons can change size, simulating explosions - Polygon Size 

The Lights Panel 

Lens Flares can globally ramp up and down - Global Flare Intensity 

Ambient light can change brightness -Ambient Light Intensity 

Light Sources can change brightness - Light Intensity 

Lens Flares can change brightness - Lens Flare Intensity 

Lens Flares can dissolve - Flare Dissolve 

Spot Lights can change the width of their spot - Spotlight Cone Angle 

Spot Lights can change the gradual softness of the edges of the spot - Spot Soft Edge Angle 

Shadow-mapped spot lights can alter the spread of their shadow map - Shadow Map Angle 

The Camera Panel 

The Camera can zoom in or out on a scene - Camera Zoom Factor 
The Camera can adjust its amount of blur - Blur Length 
The Camera can change its focal distance - Focal Distance 
The Camera can change its depth of field - Lens F-Stop 

The Effects Panel 

The foreground image can dissolve in or out - Foreground Dissolve 
The front edge of Fog can move nearer or further from the camera - Fog Min Distance 
The solid depth of Fog can move nearer or further from the camera - Fog Max Distance 
The amount of fog at the minimum setting can be changed - Minimum Fog Amount 
The amount of fog at the maximum setting can be changed - Maximum Fog Amount 
Images can go from color to black-and-white - Color Saturation 



Envelope editor 

The basic functions of the Envelope Editor are these: to 
create keyframes, to determine the amount of change at 
each keyframe, to set up linear or spline changes, to scale 
keyframes, and to shift the effects of the envelope forward 
or backward in time. 

All of your work is displayed on the large window called 
the Envelope Graph. There are both keyboard and mouse 
functions for the envelope editing. As you create keyframes, 
you wail see small symbols that represent these designated 
frames appear on the graph. Each keyframe will be 
connected to those next to it by a line, indicating the 
gradual transition of the special effect from one keyframe 
to the next. 

For example, here are two sample Envelope Graphs, 
showing the envelopes that were described at the beginning 
of this chapter: the rising sun envelope, and the flashing 
railroad light envelope. These envelopes also provide an 
example of the difference between the gradual changes 
formed by a natural spline curve (the rising sun), and the 




The rising sun envelope 



direct changes formed by a linear path (the flashing light). 

Just as you created keyframes in Layout, you create them in 
the Envelope Editor. However, the keyframes utilized by the 
Envelope Editor are independent of the keyframes utilized 
by Layout. These keyframes are not motion-related frames. 
This means that while the items in Layout may be involved 
in any number of keyframes governing their movement, 
you can create keyframes here that govern these special 
effects separately. In other words, object movement can 
occur at different times and at different keyframes from, 
say, object metamorphosis. The two elements in this case, 
movement and metamorphosis, both affect the same 
object. They simply affect it on their own schedule, so to 
speak. You can see immediately how powerful Lightwave 
is, with its ability to layer effects one atop another, and 
control each one independently. 

The general procedure for creating an Envelope is simple 
and straightforward. You create a keyframe, then specif) 7 its 
value. Repeat this for as many frames as you desire. 
Lightwave builds the display as you create new keyframes, 




The flashing light envelope 



showing you graphically the results of your work. That's 
about it, really. 

Here's an example, using the steps we used to create the 
Dashing light envelope. Ms is a racehorse example, so 
there won't be any in-depth explanation of each step. 

Setting up the scene and light source 

• Load the railroad light (this object was created in 
LightWave Modeler previously). 

• Go to the Lights Panel. Add a second light source to 
Layout. 

• Designate this second light source as a Point Light 
Source (this is not necessary, but it will make it easier 
to place the light source symbol in the proper position 
on screen). 

• Turn on Lens Flare for this light source. We turned off 
all options except for Central Glow, since we just wanted 
the lamp to glow nicely. 

• Go to Layout and place the Point Light source within the 
railroad lamp housing. 

Editing the Envelope 

• Return to the Lights Panel, go to Lens Flare Options, 
select Flare Intensity, and select Envelope. 

• The Current Keyframe is 0. Select Current Value, and 
change it from 50 to 0. Return. 

• Select Create Key. Enter 7. Return. Do the same and 
create keyframes at 12, 19, and 24. Notice that every 
new keyframe created has the same value as the current 
keyframe. 

• Select Create Key. Enter 1 . Return. 

• Select Current Value. Enter 100. Return. This sets 
keyframe 1 to 100% brightness. 

• Select Create Key. Enter 6. Do the same for 13, 18, 25, 
30. Again, notice that every new keyframe created has 
the same value as the current keyframe. 

• The last step is to go from keyframe to keyframe, select 
Spline Controls, and activate the Linear button. This 
ensures that all tight changes occur in straightforward, 
abrupt steps. On, off, on, off. 

Buttons on the Envelope Panel 

Following is a button-by-button description of the controls 
in the Envelope Editor. 

Clear Envelope 

Click Gear Envelope to clear any envelope values for the 
current object. This removes all values from the current 
envelope. Note: Gear Envelope will not delete any envelope 
files from your hard drive. 

Load Envelope 

Click Load Envelope to load a previously saved envelope to 
the current object. 

Note: 

You should be aware that a 30-frame envelope, loaded 



into a 90- frame scene, will need its keyframes adjusted 
(or a f rame Offset value) so that its effects occur at the 
proper times, since its timing is based on thirty frames 
overall. 

Save Envelope 

Click Save Envelope to save the current envelope for future 
use on other objects or effects. 

Frame Offset 

Frame Offset is a temporary shift in time for the current 
envelope. As with image sequences, if you enter a Frame 
Offset of 10, frame 10 of the envelope will appear at frame 
0 of the animation. If you would like frame 0 of the 
envelope to appear at frame 10 of the animation, you 
would enter a Frame Offset of -10. The simple rule to 
follow here is to add the Frame Offset value to your First 
Frame (Scene Panel) value to determine where the first 
frame of your envelope will occur. If you have Repeat 
selected for your End Behavior, the Frame Offset will only 
occur once at the beginning of the animation. After the 
initial run through the envelope, it will repeat again starting 
at the 0 frame value. 

End Behavior 

End Behavior determines how an item will be treated when 
it reaches the end of its motion path. There are three end 
behaviors: 
Reset 

Reset will reset all object values in the frame 
immediately after the final Keyframe. X, Y, Z (position) 
and H, P, B (direction) reset to zero. Object size resets 
to a factor of one. 
Stop 

Stop will cause the object to stop, leaving it where it is 

upon reaching its final Keyframe. 

Repeat 

Repeat will have the object loop back to the beginning 
of the envelope and repeat until the end of the 
animation (if it is shorter than the animation itself) . 

Create Key Return or Enter 

To create a Keyframe, click this button, enter the frame 
number, and click OK. Like scene files, there is always a 
keyframe at frame 0 for envelopes as well. 

Delete Key Delete 

To delete a Keyframe, click this button, enter the frame 
number, and click OK. Note that you cannot delete the 
Keyframe at frame 0. 

Shift Keys 

With Shift Keys you can shift the keyframes either forward 
or backward in time. You have a choice of performing this 
shift on either the entire envelope (all frames after frame 
0) or on a range of user-specified keyframes. 
Low Frame 

Enter a number for the first keyframe to be shifted. 



High Frame 

Enter a number for the last keyframe to be shifted. 
Shift Frames By 

Enter the number of frames to be used for the shift. 
Shift Values By 

Enter a number to be either added to or subtracted 
from the value for each keyframe. 

Scale Keys 

Scale keys allows you to multiply the keyframes within the 
envelope, stretching or compressing it over time. For 
example, suppose you wanted a 30-frame (1 second) 
envelope to occur over 90 frames (3 seconds) instead. 
Select Scale keys, and enter 3 to expand the envelope from 
30 frames to 90 frames. The envelope still occurs only 
once, except that now it will take 3 seconds to occur. 
Low Frame 

Enter a number for the beginning keyframe to be 

scaled. 

High Frame 

Enter a number for the ending keyframe to be scaled. 
Scale Frames By 

Enter a multiple to scale frames by. For example, a 
value of 10 will multiply the length of the animation by 
10 times. A value of . 1 will reduce it to one-tenth its 
current length. 
Scale Values By 

Enter a number to be multiplied by the value for each 
keyframe. 

Mouse Functions 

The Envelope Graph can be operated with the mouse in 
much the same way that you manipulate objects on the 
Layout screen. There are four mouse functions available 
here for interactive editing of the graph. Furthermore, if 
you hold down the t, c, or b keys on the keyboard, you can 
drag the mouse to adjust tension, continuity, and bias 
interactively. 

Create (keyframe) 

Left-click to create a keyframe in the envelope graph. 
Keyframes are created at the nearest frame to the 
pointer. 

Delete (keyframe) 

Left-click to delete a keyframe in the envelope graph. 
You must click on the keyframe you wish to delete. 

Drag (keyframe) 

Left-drag (up/down) on a keyframe symbol to adjust 
the value of the keyframe in the envelope graph. 
Right-drag (right/left) on a keyframe symbol to adjust 
the time-location of the keyframe. In essence, you are 
moving the keyframe through time in the envelope 
graph. A keyframe may be moved to an earlier or later 
time location. It may not be dragged beyond its 
neighboring keyframes. 

Left- and right-drag (with both buttons held down) to 
affect both values at the same time. 



Scroll (keyframe) 

Left-drag (left/right) scrolls the entire motion graph 
display. 

The Envelope Graph 

The Envelope Graph shows the current envelope in a 
graphic form. The left side displays the value at the 
keyframe, in increasing or decreasing percentages. 
Increments of time are shown across the bottom of the 
graph. 

Current Keyframe 

Click the left/right arrows beside this window to advance to 
the next keyframe or step back to the previous keyframe. 

Current Value n 

Press n to activate the Current Value numeric field, or click 
Current Value to set the percentage amount of effect that 
should be present for the current keyframe. Generally, 0 
means that there is no visible effect at this keyframe, while 
100 means the effect is fully apparent. Different envelopes 
use 0% and 100% differently, however, so be sure to see 
the comments for each envelope in the manual to be 
certain. 

Plot Frame Limits 

Plot frame limits sets the first-frame and last-frame shown 
in the envelope graph. This allows you to view an entire 
time line within the window, or zoom in and view only a 
limited portion of it. 

For example, if you have a 180-frame envelope, and you 
want to see it all displayed in the window, set the frame 
limits to 0 and 180. If instead you wish to see a small 
portion of it, set the limits to 30 and 50, for example. The 
graph will then show frames 30 through 50 only. 

Automatic Limits a 

Automatic Limits will automatically fit the entire envelope to 
the graph, no matter how many keyframes have been 
designated. 

Spline Controls s 

Spline Controls are advanced animation tools use to fine- 
tune envelope changes. For specific details about the use of 
spline controls, and their function, see "Advanced 
Animation with Spline Controls." 

You can adjust tension, continuity, and bias independently 
by holding down the appropriate key on the keyboard and 
dragging with the mouse while watching the Envelope 
Graph. 

Tension t 

(Values: -1 = low tension, 0 = normal tension, 1 = 
high tension) 

Tension causes an object in motion to slow down 
(move a little bit less in each frame) as it nears the 
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keyframe, and to accelerate (resume speed) as it 
passed. Without tension the object would pass through 
the keyframe position at a constant speed. 

Continuity c 

(Values: -1 = sharp , 0 = normal , 1 = smooth ) 
Continuity is use to accentuate a break or change in an 
object's motion path. 

There are hardly any cases where you would want to 
use a positive continuity — this wall cause an object to 
overcompensate as it passes through the keyframe and 
appear to stutter or "roller coaster" at the frame. 

Bias b 

(Values: -1 = more slack incoming, 0 = equal slack, 1 
= more slack outgoing) 

Bias controls the slack at keyframes that is the nature of 
spline paths. This serves to accentuate motion: the 
incoming motion by undershooting the keyframe 
(creating a feeling of anticipation) or the outgoing 
motion by overshooting the keyframe. 

Linear 

Select Linear to remove the gradual, smooth nature of 
spline curve changes and replace it with more direct, 
sudden change. Linear affects the changes between 
current keyframe to the previous keyframe only. By 
turning Linear on or off at different keyframes, 
envelopes may contain both gradual and sudden 
changes. 



Exiting the Envelope Editor Panel 

Use Envelope 

Exit the panel and use the current settings. (This is the 
same as clicking on another panel. Any changed settings 
are accepted and used.) 

Remove Envelope 

Exit the panel and turn off the envelope settings (as if they 
were never set) . 

Cancel Changes 

Exit the panel, and ignore any changes that were made 
while it was open. The previous settings remain in effect. 



Fine-Tuning Motion Paths with the Motion Control Editor 



In Layout, when you place objects and designate Keyframes, you are creating amotion path for those objects. A motion path 
is a set of keyframes containing object position and orientation information. When you save the Scene, LightWave stores this 
information within the saved file so that it can recreate the motion the next time the scene is loaded. 

You can go to the Motion Control Editor for any object, bone, light source, or the camera at any time within Layout by 
pressing m on the keyboard when the proper item is active, or by selecting the Motion button from the Layout screen or that 
item's main menu. 




Keyboard Shortcuts 



The Motion Control Editor allow s you to alter the settings This is useful for applying that motion path to other objects 

governing an object's motion and position in the course of at another time, or other objects within the scene that need 

an animation. You can fine-tune the motion path's to mimic a certain motion (such as a squadron of space 

characteristics visually, looking at a single channel of fighters following the lead fighter) . Only objects, lights, and 

information as a line drawn across a graph. the camera can have motion files. 
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You can display the Motion Control Editor from the Motion 
Graph button on the Layout screen, or by pressing the 
letter m on the keyboard, (Note that the currently selected 
item must be of the type that has a motion associated with 
it. You cannot be editing the View and select m, for 
example.) 

lie basic functions of the Motion Control Editor are these: 
to create keyframes, to determine the amount of change at 
each keyframe, to change keyframe values or occurrences 
in time, to set up linear or spline changes, and to move the 
motion path forward or backward in time. 

All of your work is displayed on the large window called 
the Motion Control Graph. There are both keyboard and 
mouse functions for the motion path editing. As you create 
keyframes, you will see small symbols that represent these 
designated frames appear on the graph. Each keyframe will 
be connected to those next to it by a line, indicating the 
gradual transition of the motion path from one keyframe to 
the next. 

The Motion Control Editor provides a method of looking at 
the motion of an item displayed on a graph in two 
dimensions. You have the same capabilities of creating, 
modifying, and deleting keyframes in the Motion Control 
Editor as you do from Layout. The changes you make are 
reflected by the appearance of the graph, as you adjust the 
manner in which the item behaves. The advantage of the 
Editor is that you can study and fine-tune individual aspects 
of an object's motion with greater clarity and detail. The 
reason for this is that the Motion Control Graph displays a 
single element at a time (X, Y, Z position, H, P, B angle, 
and for some items, X, Y, Z scale). 

Here's an example of one use for the Motion Control 
Editor. How would you move an object from one keyframe 
to the next, and have it slow down as it reached its resting 
position? Traditionally, you would need to move the object 
a bit, make a keyframe, move it a Little less, make a 
keyframe, move it a little less, etc., until it had reached its 
final position. Not only is this tedious, but difficult! Using 
the Motion Control Editor, you can make slight or sudden 
changes in an object's behavior more easily. Once you 
grow familiar with these aspects of animation, you'll be 
able to make such changes directly in the Layout screen, 
since the same controls also work there. 

How do you read the Motion Control Graph ? Actually, it's 
very simple. It displays the changes of a single setting, 
remember (X, Y, Z position, H, P, B angle, or X, Y, Z 
scale), and the range of that change. Let's assume the 
simplest of motion paths: a bouncing ball originally set up 
on the Layout screen. It bounces straight up and down in 
one place, so that the only motion change it undergoes is 
its Y position (up and down). It does not move on X (left 
or right) or Z (toward or away). At frame 1 the ball is at 10 
meters, and at frame 15 it is at 0 meters, and at frame 30 it 



is at 10 meters again. It starts in the air, drops downward, 
then bounces backup. 

In the Motion Control Editor for this motion path, the X 
and Z channels would show three keyframe symbols, at 
frames 0, 15, and 30. The value for each keyframe is zero. 
Therefore, the motion path connecting these symbols is a 
straight line, indicating no change from keyframe to 
keyframe. Since there is no change for the X and Z position 
of the ball, the graph shows those channels as a straight 
line. However, the Y channel would show a different 
picture. The Y channel would also show three keyframe 
symbols at frames 0, 15, and 30. In this case, however, the 
value at keyframe 0 is ten, the value at keyframe 15 is zero, 
and the value at keyframe 30 is ten. LightWave draws a 
smooth curve from the high value in frame 0 to the lower 
value in frame 15 and back up to the higher value in frame 
30, a broad U-shaped curve showing the changes in the Y 
channel. This is a graphic representation of the Y 
movement of the motion path. 

The smoother the curve of the graph, the more gradual the 
change for a given channel. The less smooth the curve, the 
more sudden the change. This can be fine-tuned using 
Spline Controls. 

It's important to know that a motion path contains the 
object's X, Y, Z position at various keyframes. AppMng the 
motion path from Object A to Object B means that both 
objects will occupy the exact same coordinates in 3D 
space, Although this sounds like a mistake, it is not. If you 
had created an animation using one object, then decided 
to recreate it with another, you could load the new object, 
load the old motion path to it, and have the object follow 
the exact path instantly. 

But if instead you desired to have one object mimic 
another without occupying the same location, you would 
have to change that motion path in the Motion Control 
Graph to move the object some distance away. For this 
kind of replicated motion, you have two options: use 
hierarchical motion (where one object duplicates 
another's motion exactly) via the parent button, or use the 
motion path from the first object loaded onto the second 
object (with some amount of X-Y-Z position offset so that 
they do not overlap). To achieve the latter, load the motion 
path from the original object to any other objects in the 
scene. Use the Shift button to shift the values of a few 
channels to move each object a certain distance away from 
the main object, The result will be a group of objects 
following the same path, but remaining a certain distance 
from one another. 

Parenting and motion paths result in similar effects, 
although there are subtle differences depending on the 
motion of the objects. Two jet fighters perform two perfect 
barrel rolls, side by side, when using the same motion path 
with a slight positional offset in every keyframe. But the 



same two planes parented don't act the same way. The 
parent will barrel roll in a perfect circle while the child 
swings around it, fixed beside the outside wingtip. The 
parent plane will rotate on its center axis, or center of 
gravity. The child plane now shares the same axis, which is 
off to one side of it (centered on the parent plane), so it 
performs its barrel roll in a wide sweeping arc. 

Following is a button-by-button description of the controls in 
the Motion Control Editor . 

Clear Motion 

Click Clear Motion to clear any Motion values for the 
current object. This removes all values from the current 
Motion. 

Note: 

Clear Motion will not delete any Motion files from your 
bard drive. 

Load Motion 

Click Load Motion to load a previously saved Motion to the 
current object. 

Note: 

Yoii should- be aware that a 30-frame Motion, haded 
into a 90-frame scene, will need its keyframes adjusted 
(or a Frame Offset value) so that its effects occur at the 
propei' times, since its timing is based on thirty fumes 
overall. 

Save Motion 

Click Save Motion to save a Motion file for future use with other 
objects. 

Frame Offset 

Frame Offset is a temporary shift in time for the current 
Motion. If you had set up a Motion, and wanted it to begin 
150 frames into the animation, you would enter 150 here. 
The first keyframe will remain as-is for frame 0, but all 
other keyframes will have been shifted by 150 frames. The 
remainder of the motion path will last for the designated 
number of frames, using the proper repeat value set in End 
Behavior afterward 

End Behavior 

End tehavior determines how an item will be treated when it 
reaches the end of its motion path. There are three end 
behaviors: 
Reset 

Reset will reset all object values in the frame immediately 
after the final keyframe. X, Y, Z (position) and H, P, B 
(direction) reset to zero. Object size resets to a factor of 
one. 
Stop 

Stop will cause the object to stop, leaving it where it is upon 
reaching its final keyframe. 



Repeat 

Repeat will have the object loop back to the beginning of 
the Motion and repeal until the end of the animation (if it is 
shorter than the animation itself) . 

Align to Path 

Align to Path will cause the selected object to align itself to 
the motion path that it is travelling. For example, if you 
create a motion path for an airplane, you want to jet to 
"face forward" as it banks into a turn. Normally, you would 
need to position/rotate the plane at every keyframe. With Align 
to Path, the jet will always face its motion path. To de . .nine 
how far ahead the object feces it path, use the Look Ahead 
button. 

Look-Ahead (frames) 

Look Ahead determines how far ahead of itself an object 
"looks" as it travels a path, when Align to Path is activated. 
An object looking 3 frames ahead will smoothly round a 
corner as it travels through the turn, whereas as object 
looking 1 5 frames ahead may appear to "turn out" of the 
corner before it has actually travelled through the turn itself. 

Create Key Return or Enter 

To create a Keyframe, click this button, enter the frame 
number, and click OK. Like scene files, there is always a 
eyframe at frame 0 for motion paths as well. 

Delete Key Delete 

To delete a Keyframe, click this button, enter the frame 
number, and click OK Note that you cannot delete the 
Keyframe at frame 0. 

Shift Keys 

With Shift Keys you can shift the keyframe values for the 
current channel. You have a choice of performing this shift 
on either the entire motion path or a range of user- 
specified keyframes. 
Low Frame 

Enter a number for the beginning keyframe to be 

shifted. 

High Frame 

Enter a number for the ending '-'eyframe to be shifted. 
Shift Frames By 

Enter the number of frames to be used for the shift. 
Shift Values By 

Enter a number to be either added to or subtracted 
from the value for each keyframe of this channel. For 
example, if you are editing the Y position channel, and 
you enter 1 here, the Y position of the selected item will 
be raised by 1 meter throughout the animation. 

Scale Keys 

Scale keys allows you to multiply the keyframes within the 
motion path, stretching or compressing it over time. For 
example, suppose you wanted a 30-frame (1 second) 
motion path to occur over 90 frames (3 seconds) instead. 



Select Scaie keys, and enter 3 to expand the motion path 
from 30 frames to 90 frames. The motion path still occurs 
only once, except that now it will take 3 seconds to occur. 
Low Frame 

Enter a number for the beginning keyframe to be 

scaled. 

High Frame 

Enter a number for the ending keyframe to be scaled. 
Scale Frames By 

Enter a multiple to scale frames by. For example, a 
value of 10 will multiply the length of the animation by 
10 times. A value of .1 wall reduce it to one-tenth its 
current length. 
Scale Values By 7 

Enter a number to be multiplied by the value for each 
keyframe of this channel For example, if you are 
editing the Y position channel, and you enter 5 here 
the Y position of the selected item will be multiplied by 
5 meters throughout the animation so that it is 5 times 
higher. 

Mouse Functions 

The Motion Graph can be operated with the mouse in 
much the same way that you manipulate objects on the 
Layout screen. There are four mouse functions available 
here for interactive editing of the graph. Furthermore, if 
you hold down the t, c,or b keys on the keyboard, you can 
drag the mouse to adjust tension, continuity, and bias 
interactively. 

Create (keyframe) 

Left-click to create a keyframe in the Motion Graph. 
Keyframes are created at the nearest frame to the pointer- 
Delete (keyframe) 

Left-click to delete a keyframe in the Motion Graph. You 
must click on the keyframe you wish to delete. 

Drag (keyframe) 

Left-drag (up/down) on a keyframe symbol to adjust 
the value of the keyframe in the Motion Graph. 
Right -drag (right/left) on a keyframe symbol to adjust 
the time-location of the keyframe. In essence, you are 
moving the keyframe through time in the Motion 
Graph. A keyframe may be moved to an earlier or later 
time location. It may not be dragged beyond its 
neighboring keyframes. 

Left- and right-drag (with both buttons held down) to 
affect both values at the same time. 

Scroll (keyframe) 

Left-drag (left/right) scrolls the entire Motion Graph 
display. 

The i Graph 

The Motion Graph shows the current motion path in a graphic 
form. The left side displays the amount of motion, in increasing 
or decreasing percentages. Increments of time are shown 
across the bottom of the graph. 



Current Channel 

The Current Channel pop-up menu allows you to select a 
specific attribute of the current object's motion path for 
viewing and editing. There may be up to ten entries in this 
menu, as explained below. 

Velocity 

Velocity allows you to adjust the speed of an object's 
movement by shifting individual keyframes left or right 
along the timeline. Dragging a keyframe in the velocity 
channel shifts the keyframe's occurrence in time (so 
that the keyframe is reached either sooner or later by 
the object traveling the path). This serves to speed up 
or slow down an object as it passes through the 
location defined by the keyframe, depending which 
direction you adjust it. 

Time appears horizontally across the bottom of the 
graph (in frames) . Velocity appears vertically along the 
left edge (in meters-per-frame) . Adjust velocity by 
dragging a keyframe to the left or the right with the 
right mouse button. As you drag, the graph wili adjust 
its appearance to display the new velocity setting. 
Shortening the distance between keyframes increases 
the velocity of the object for that interval. This is 
indicated by a rise (or hill) on the graph to show the 
higher speed between keyframes. Lengthening the 
distance between keyframes levels out the object's rate 
of travel, as indicated by a straight (or nearly straight) 
line between keyframes to show a rate of speed that is 
more steady. 

Note: 

If there is no movement between two keyframes, 
adjusting the velocity will not create a rise since 
there is no movement to affect.) 

Tip: 

Use the Tension control to adjust the velocity up or 
down at any keyframe, a Tension of 1.0 will slow the 
velocity down to 0. 

X, Y, or Z Position 

Select one of the position channels to edit an object's 
current position. Adjust the value for the current 
keyframe by dragging with the left mouse button in the 
motion graph editor. This is equivalent to working with 
a single channel at a time in Layout — selecting the 
Move button, selecting one of the three axes, and 
dragging with the left mouse button to position an 
object. 

H, P, or B Angle 

Select one of the angle channels to edit an object's 
current rotation on that axis. Adjust the value for the 
current keyframe by dragging with the left mouse 
button in the motion graph editor. This is equivalent to 
working with a single channel at a time in Layout — 



selecting the Rotate button, selecting one of the three 
axes, and dragging with the left mouse button to 
position an object. 

X, Y, or Z Scale 

Select one of the scale channels to edit an object's 
current size on that axis. Adjust the value for the current 
keyframe by dragging with the left mouse button in the 
motion graph editor. This is equivalent to working with 
a single channel at a time in Layout — selecting the 
Stretch button, selecting one of the three axes, and 
dragging with the left mouse button to position an 
object. 

Current Keyframe 

Press the left or right arrows keys, or click the left/right 
arrows beside this window to advance to the next 
keyframe, or step back to the previous keyframe. 

Current Value 

Click Current Value to set the percentage amount of effect that 
should be present for the current keyframe. A value of 0 means 
that there is no change at this keyframe, while any other value 
means there has been an change in this channel 

Plot Frame Limits 

Plot frame limits sets the first-frame and last-frame shown 
in the Motion Graph. This allows you to view an entire time 
line within the window, or zoom in and new only a limited 
portion of it. 

For example, if you have a 180-frame motion, and you 
want to see it ail displayed in the window, set the frame 
limits to 0 and 180. If instead you wash to see a small 
portion of it, set the limits to 30 and 50, for example. The 
graph will then show frames 30 through 50 only. 



passed. Without tension the object would pass through 
the keyframe position at a constant speed. 

Continuity c 

(Values: -1 = sharp , 0 = normal , 1 = smooth ) 
Continuity is used to accentuate a break or change in 
an object's motion path. 

There are hardly any cases where you would want to 
use a positive continuity — this will cause an object to 
overcompensate as it passes through the keyframe and 
appear to stutter or "roller coaster" at the frame. 

Bias b 

(Values: -1 = more slack incoming, 0 = equal slack, 1 
= more slack outgoing) 

Bias controls the slack at keyframes that is the nature of 
spline paths. This serves to accentuate motion: the 
incoming motion by undershooting the keyframe 
(creating a feeling of anticipation) or the outgoing 
motion by overshooting the keyframe. 

Linear 

Select Linear to remove the gradual, smooth nature of 
spline curve changes and replace it with more direct, 
sudden change. Linear affects the changes between 
current keyframe to the previous keyframe only. By 
turning Linear on or off at different keyframes, 
envelopes may contain both g dual and sudden 
changes. 

Exiting the Motion Graph 

Use Motion 

Click Use Motion when you have completed working with this 
motion and are ready to return to the main screen. 



Automatic Limits 

Automatic Limits will automatically fit the entire motion to die 
graph, no matter how many keyframes have been designated. 



Remove Motion 

Click Remove Motion when you want to clear this motion and 
return to the main screen. 



Spline Controls 

Spline Controls are advanced animation tools used to fine- 
tune envelope changes. For specific details about the use of 
spline controls, and their function, see "Advance Animation 
with Spline Controls." 

You can adjust tension, continuity, and bias independently 
by holding down the appropriate key on the keyboard and 
dragging with the mouse while watching the Envelope 
Graph. 

Tension t 

(Values: 1 = low tension, 0 = normal tension, 1 = high 
tension) 

Tension causes an object in motion to slow down 

(move a little bit less in each frame) as it nears the lightwave Layout 

keyframe, and to accelerate (resume speed) as it 
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Advanced Animation with Spline Controls 



Spline Controls s, 

Spline Controls are advanced animation tools used to fine- 
tune changes in envelopes and motion paths. If you 
animate a great deal, you will find these controls highly 
useful commended values for each characteristic are 
given, and smaller value increments between these may be 
used as well. 

You will find die spline controls on the Layout screen, in 
the Envelope Editor, and in Lhe Motion Control Editor. 
Access the Spline Controls menu from one of these screens 
by pressing s on the keyboard, or » Ad ting the Spline Con 
button from the screen. Alternately, you can adjust tension, 
continuity, and bias independently if you hold down the 
corresponding key (t, c, b) on the keyboard and drag with 
the mouse while watching a window display the changing 
value. 

As is the case with many aspects of computer graphics, the 
term spline is borrowed from another profession — 
drafting. To a draftsman, a spline is a flexible strip of wood 
shaped into a curve that passes through a number of 
control points. As the spline moves from point to point, it 
bends this way and that way at certain angles. By adjusting 
the control points, you adjust the curvature of the spline. 

In a sense, there is a similar process in keyframe 
animation. Think of an object's motion path as the spline 
strip mentioned above. Each control point represents a 
keyframe, where an object has a known position and 
orientation (just as the draftsman's curve had). By 
adjusii g certain parameters at each keyframe, you can 
adjust the nature of the curve and affect the object's 
motion, 

There are three elements of spline controls that the 
animator can control: tension, continuity, and bias. Each 
exerts a slightly different influence over object motion. In 
order to properly explain spline controls, we're going to 
use a little imagination. However, your best bet for seeing 
the difference in spline controls is to try them out, one at a 
time. As you adjust the spline controls in LightWave. you 1 
actually see the motion path adjust itself, giving you an idea 
of the change you are causing. Once you have a grasp of 
how splines function, you'll find Lightwave's spline 
controls a breeze. 

Let's start with a hypothetical animation — a flying logo for 
a local business. This is a 100-frame animation. Imagine 
the logo's motion path as a rubber band forming a 
sweeping arc in space, Imagine 100 tiny knots in the 
rubber band, one for each frame of the animation. The 
logo must travel this knotted motion path at a speed of 30 
knots-par-second, since 30 frames-per-second is the 
standard rate of video playback. Whether those knots are 



spaced far apart, or close together, the logo must pass 30 
of them every second. 

Now assume you have the ability to grasp this rubber band 
anywhere along its length and stretch it. In what ways 
would you be able to affect the rubber band, and the logo's 
behavior as it travels the knots? You could affect its tension, 
continuity, and bias, as discussed below. 

Tension t 

(Values; -1 = low tension, 0 = normal tension, 1 = high 
tension) 

Tension affects the apparent speed of an object as it passes 
through each keyframe. Tension causes an object in 
motion to slow down (move a little bit less in each frame) 
as it nears the keyframe, and to accelerate (resume speed) 
as it passed. Without tension the object would pass through 
the keyframe position at a constant speed. 

To increase the tension on the rubber band motion path, 
you could pull it taught at both ends. The knots at either 
end will start to space themselves further apart, while the 
knots in the middle remain closer together, Jess affected by 
the outward tugging. The result is that there are more 
knots concentrated toward the center of the band than 
there are toward either end. 

Now the flying logo enters the scene, traveling along this 
rubber band motion path. Remember, it travels at 30 knots 
per second. However, the logo will appear to slow down as 
it passes over the center section where there are more 
knots. Why? Because as it near , he keyframe, the logo is 
travelling a little less distance as it goes from knot to knot. 
It still has the same number of knots to travel through in 
the same period of time, but there are more knots there, 
slowing it down. It's going to have to slow down a bit to 
cover that stretch of rubber band in the same length of 
time. And, it will appear to speed up again as it passes the 
center section. 

This is the result of increased tension. The middle knot on 
the rubber band represents a keyframe. Increased tension 
of the motion path on both sides of the keyframe tends to 
mnch frames together, closer to the keyframe. This allows 
objects that move in an animation the ability to "ease in' 1 to 
or "ease out" of the keyframe position. 

The opposite is also true if you decrease tension. Travelling 
on -his oath of decreased tension, the logo will appear to 
speed up as it passes over the center knots because, as it 
nears the keyframe, it is travelling a little more distance as 
it goes from knot to knot. It still has the same number of 
knots to travel through, and it still has to travel through 
them in the same period of time. But it's going to have to 
speed up a bit to cover that stretch of rubber band in the 



same length of time. 

Tension affects the apparent speed of an object The 
greater the tension (between 0 and 1), the more an object 
will decelerate while passing through the keyframe. The 
less the tension (between 0 and -1), the more an object 
will accelerate while passing through the keyframe. 

You'll see the effect of tension especially when combined 
with Continuity and Bias. 




Bias affects where the rubber band's knots "bunch up" 
when you increase tension on the rubber band itself. 

In the example of the rubber band motion path used 
above, increased tension on both ends of the rubber band 
caused equal distribution of the knots. The bunching was 
equally spread out on both sides of the keyframe at in the 
middle. With the bias control, you can move those bunched 
up knots to the left or right of the keyframe itself. This 
means you can shift the slowing dowri/speeding up 
behavior so that it happens a little before the object 
reaches the keyframe position, or a little after. 

Bias means that you are bunching up knots, or frames, to 
one side. The slacked is biased, or leaning a little more 
toward one side than the other. You can set the bias to 
either side of the keyframe, or balance it equally. 



Motion paths with varying tension settings 

For the above image, imagine these three paths to be side- 
views of the path of a bouncing ball. There are three 
keyframes for the path, at 0, 10, and 20. White crosses 
indicate the individual frames of the motion path. Notice 
the effects of tension, which has been modified at keyframe 
10, for each of the paths. This is the effect it would have on 
any object using such a spline setting. 

When the tension is -1, the ball slows as it reaches the top 
of its bounce, then moves away, slightly increasing speed. 
Since tension pulls frames closer together near the center 
keyframe (notice how the crosses are slightly bunched 
toward the center), the ball will appear to slow somewhat 
as it nears frame 10, and speed up somewhat as it leaves 
frame 10. Tension at -1 is often used to accentuate motion. 

When the tension is 0, the ball moves smoothly through the 
top of its bounce. This is the default setting. 

When the tension is +1, the ball "rounds off' its 
movement, no longer moving through the keyframe at a 
tighter angle. 

Bias b 

(Values: -1 = more slack mcoming, 0 = equal slack, 1 = 
more slack outgoing) 

Bias controls the slack at keyframes that is the nature of 
spline paths. A typical spline path would "round off' angles 
in a motion path. Bias allows you to move this rounding off 
toward one side of the keyframe or the other. This serves to 
accentuate motion: the incoming motion by undershooting 
the keyframe (creating a feeling of anticipation) or the 
outgoing motion by overshooting the keyframe. 




. jtion paths with varying bias settings 

For the above image, imagine these three paths to be side- 
views of the path of a bouncing ball. There are three 
keyframes for the path, at 0, 10, and 20. White crosses 
indicate the individual frames of the motion path. Notice 
the effects of continuity, which has been modified at 
keyframe 10, for each of the paths. This is the effect it 
would have on any object using such a spline setting, 

When the continuity is -1, the ball reaches the top of its 
bounce and rebounds at what appears to be a hard angle. 
Although this appears similar to tension -1, it is not. There 
is no "bunching together" of frame near frame 10, so the 
ball never slows down as it passes that point It maintains a 
constant speed, with the appearance of a hard bounce at 
that frame. 

When the continuity is 0, the ball moves smoothly through 
the top of its bounce. This is the default setting. 

When the continuity is +1, the ball seems to "bounce" in 
the air for a moment as it moves through the top of its 
bounce. This effect of continuity seems to have no purpose. 
However, when combined with the effects of tension and 
bias, it can create the appearance of a slight pause at frame 
10 before continuing. 
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Continuity c 

(Values: -1 = sharp , 0 = normal , 1 = smooth ) 
Continuity is use to accentuate a break or change in an 
object's motion path. It has no effect on the incoming or 
outgoing speed of the object, which is the function of 
tension. A bouncing ball provides a good example of both 
tension and continuity. At the top of its bounce, use tension 
to slow the rising motion and speed the falling motion of 
the ball. At the bottom of the bounce, a negative continuity 
value will accentuate the sharp change in the ball's sudden 
change of direction as it bounces off the ground. 

Continuity is based on the word continuous, and it affects 
the appearance of continuous motion. 

When you want an object's motion to appear more sudden, 
even jerky, change its continuity setting. Here's a good 
example. A bouncing bail typically slows down as it 
bounces up into the air, then speeds up a bit as it falls. It 
strikes the ground hard and bounces up again. 

• The continuity of the ball slowing and failing again 
should be smooth and iininterrupted. Continuity would be 
set to 0 for the keyframe at the top of the ball's motion 
path. 

• The continuity of the ball striking the ground is sharp 
and sudden. Continuity would be set to -1 for the keyframe 
at the bottom of the ball's motion path. 

Note: 

There are hardly any cases where you would want to 
use a positive continuity — this will cause an object to 
overcompensate as it passes through the keyframe and 
appear to stutter or "roller coaster" with an erratic 
bounce at the frame. You will not use a positive 
continuity value very often, if at all. 



Men the bias is -1, the ball will overshoot the keyframe, 
bouncing a little higher than expected after reaching the 
frame 10. 

Men the bias is 0, the ball moves smoothly through the 
top of its bounce. This is the default setting. 

When the bias is +1, the ball will undershoot the keyframe, 
bouncing a little higher than expected before reaching the 
frame 10. 

Linear 

(no keyboard command; appears on the Spline Controls 
menu only) 

Linear determines the type of change — straight or curved. 
Normally, envelopes in Lightwave change along a spline 
path, i.e., in a non-linear fashion. Click Linear to set 
envelope changes to straight lines at a constant rate of 
change. 

Note that by turning Linear on or off at different keyframes, 
envelopes may contain both smooth, curving arcs and 
straight-line segments. The Linear button only affects the 
path between the current keyframe and the previous one. 

LightWave automatically "rounds off' all envelope and 
motion path changes using a curve or spline. If you do not 
want an object to experience gradual changes (i.e., in an 
envelope you might want a flashing light to switch on and 
off instantly rather than grow brighter and dimmer 
gradually) , you will need to turn on the Linear button on 
the Spline Controls panel. This removes the spline 
curvature of the motion path from the current keyframe to 
the previous one, causing the motion to be linear and 
direct. 




Motion paths with varying continuity settings 



For the above image, imagine these three paths to be side- 
views of the path of a bouncing ball. There are three 
keyframes for the path, at 0, 10, and 20. White crosses 
indicate the individual frames of the motion path. Notice 
the effects of bias, which has been modified at keyframe 

10, for each of the paths. This is the effect it would have on 

Lightwave Layout any object using such a spline setting. 
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A Spline Control Tip Anticipation 



One of the most common tricks in filmmaking and animation is anticipation. When a cartoon character draws his hand 
back to punch the bad guy, his hand pulls back, slows to a stop, pauses a moment, then rockets forward to deliver the 
punch. The slowing and pausing serve to accentuate the action, because the viewer begins to anticipate the punch before 
it actually occurs. 

Anticipation can be duplicated by increasing the tension (setting tension to 1) for the keyframe where the arm pulls 
back, bunching up more frames in front of that same keyframe (setting bias to -1), and allowing the arm to shoot 
forward (setting continuity to 1). In this way the frames are closer together before the leading edge of the keyframe, and 
farther apart after the keyframe has been passed. The continuity setting serves to accentuate the forward motion by 
breaking the smoothness of the pullback motion. An object travelling this path will appear to slow, then accelerate 
quickly as it passes through the keyframe. The higher tension value will serve to involve greater numbers of frames, 
making the motion more pronounced. 



Questions and Answers About Keyframe Animation 



Keyframe animation is one of the simplest and most powerful methods of 3D animation. It is based on the same principles of 
classic cartoon animation in that certain important, or key, frames, are drawn by the lead character artist. There may be any 
number of keyframes, serving as a kind of storyboard or outline describing the animation. 



In one short sequence, for example, in the first keyframe 
the character looks to the left, in the next he looks to the 
right, and in the next he smiles to himself. Once these 
keyframes are drawn and approved, in-betweeners begin 
to draw the necessary frames that fall in between the look 
to the left, the look to the right, and the smile, fleshing out 
the actual motion. All the while they refer to the original 
keyframes to ensure that the character appears correct at 
all times. 

When you consider the number of keyframes for each 
character in an animated film, and consider the vast 
number of in-between frames, you'll begin to see that it is a 
massive job to carry out by hand. A 90-minute film may 
contain 129,699 frames, each drawn by hand! 

This is where a computer graphics system steps in. 
LightWave performs the job of the in-betweeners, that of 
tweening, allowing you to exercise your utmost creativity 
without having to bother with the tedium of drawing every 
frame. After you have completer laying out the scene, and 
positioning the elements at each keyframe, LightWave takes 
over and generates the intermediate frames. The result is a 
smooth, flowing animation. 

There are a few things you should know about keyframe 
animation and Layout. These can confuse new animators, 
and even catch seasoned animators by surprise. We'll 
present them in the form of these commonly-asked 
questions. 

Why does LightWave move objects back to their 
original positions when I render images? I can't 
get objects to stay where I put them. 

You need to create a keyframe for those objects before you 
render the scene. Creating a keyframe instructs LightWave 
to memorize the current positions of these objects at the 
frame number you select. Then you can render the scene, 
knowing that you'll see what you expect to see. 

If you forget to create a keyframe, then the moment you 
click Render. LightWave will return all objects to their 
"originally loaded" positions, and render that image 
instead. 

You can create a keyframe for the currently selected 
object, or for all objects in the scene. The option for this 
appears after you select the Create Keyframe button. 



Sometimes my objects seem to be moving, even 
when I have successive keyframes in the same 
position. Why? 

LightWave uses spline curves to round off motion. What's 
happening is that Lightwave's default spline controls are 
causing the object to move between the two keyframes. 
Based on the object's position prior to the first keyframe, 
or after the second keyframe, LightWave is approximating a 
natural curve of movement for the object that moves 
through the keyframe, causing movement even though you 
might want to object to hold still during that time. 

In this case, you want no spline interpolation to occur 
motion between the two keyframes. The solution is to go to 
the second keyframe where the object should be holding 
still, select Spline Controls, and activate the Linear button. 
This will cause the object to move along a straight Jine 
between this keyframe and the keyframe before it. Since, in 
this case, the two keyframes are in the same exact location, 
the object will not move involuntarily. 

By the way, you might notice that when an object has a 
single keyframe, it does not move at all during the 
animation. The reason is that it has been assigned a single 
location, so it remains. If you assign another keyframe, 
LightWave will automatically calculate a smooth spline, 
since smooth motion looks more realistic that way. Use the 
Linear button as necessary to turn off this feature between 
keyframes. 

Why does LightWave default to creating the first 
keyframe at frame 0, but default to rendering 
from frame 1? 

When you load objects into Layout, frame 0 records the 
location of all objects. Since frame 0 is the frame that 
contains object positions before the animation begins, the 
first keyframe you create should be at frame 0, since the 
animation actually begins in frame 1. 

Generally there is no need to make any Keyframes at frame 
1 itself. In a two-keyframe, looping animation of 1 second 
in length, your keyframes will be 0 and 30. You begin 
rendering at frame 1, and the objects are on their way to 
the next Keyframe, which is just like the beginning of any 
other tween in the animation (a tween refers to the frames 
in between one keyframe and the next) . 
For example, let's say you're doing a 30 frame animation, 
with keyframes at 0, 10, 20, and 30. The tweens (the space 
from one Keyframe to the next) will then be 1-10, 1 1-20, 



and 21-30, which are all of equal length. If you were to 
make a Keyframe at frame 1 , then all die movement in the 
first tween would take place in frames 2-10 (instead of 
frames 1-10), making that tween different than the other 
two. Movement in it would be faster. 

On the other hand, if you began rendering at frame 0, then 
the scene would be 31 frames long, probably not what you 
want when your last Keyframe is at 30. So the numbers 
work out better when your first Keyframe is at 0 and you 
begin rendering at 1. 

Another advantage of this system is that it allows for easy 
sequential scenes and looping scenes. Think of frame 0 as 
the last frame of a previous scene. Let's say you wanted to 
split a single "shot" into two or more LightWave scenes, for 
whatever reason. Let's use a 60-frame scene, divided into 
two 30-frame scenes. 

Make the final Keyframe of the first scene (frame 30) the 
same as the beginning frame of the second scene. (In 
other words frame 30 of scene A is exacdy the same as 
frame 0 of scene B.) This way, things will continue where 
they left off. Notice however that if you did render frame 0 
of scene B, then there would be two frames in the final 
rendered movie where everything is in the same place (the 
end of the first scene and the start of the second) , causing 
a stutter in motion. The same situation would occur if you 
accidentally set up frame 1 of scene B to be the duplicate 
of frame 30 from scene A, and rendered it as part of the 
entire combined scene. 

Likewise, if you wanted to loop a scene, say of a spinning 
object, you could give it a heading of 0° at frame 0 and 
360° at frame 30. You would then repeat frames 1-30 on 
the tape and the object would spin seamlessly. However if 
you were to start rendering at frame 0, then there would be 
a jerk in the otherwise seamless looping motion because 
the object would appear with 0° heading (the same as 
360°) for two frames in a row. The same situation would 
occur if you accidentally set up frame 1 at 0° heading, 
frame 30 at 360° heading, and rendered frames 1-30. 
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Ada Null Object button 
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Additive Color button 


35 


Align to rata 
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Alphabetize List button 
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Ambient Color button 
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78 


Anamorphic Distort button 


50 
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ANIM Type pop-up 
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Animated Dither 
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Antialiasing 


79 


Antialiasing pop-up 
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Aspect (Camera panel) 
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Auto Key Adjust button 
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Automatic Limits (Envelope) 


85 


Automatic Limits (Motion Graph) 
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10 


Backdrop Color button 


61 
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Background Image pop-up 
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Band Sharpness 
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Basic Resolution pop-up 
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Begin Loop at Frame 
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Blur Length 
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Bone Active button 
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Camera panel 
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Clear All Files 
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Gear All Images button 
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Gear Object button 23 

Clip Map button 28 

Clone Light button 46 

Clone Object button 24 

Color Cycling 44 

Color Cycling Controls 44 

Color Filter 38 

Color Highlights button 36 

Color Saturation pop-up 62 

Contrast 79 

Coverage 79 

Create Key (Envelope) 89 

Create Key (Motion Graph) 88 

Create Key button 14 

Current Bone pop-up 25 

Current Channel 90 

Current Image pop-up 43 

Current Keyframe (Envelope) 85 

Current Keyframe (Motion Graph) 91 

Current Light pop-up 46 

Current Object pop-up 23 

Current Surface pop 32 

Current Value (Envelope) 85 

Current Value (Motion Graph) 91 

Custom Size button 55 

D 

Data Overlay button 63 

Data Overlay Label 63 

Delete Key (Envelope) 84 

Delete Key (Motion Graph) 89 

Delete Key button 14 

Depth of Field button 57 

Diffuse Level 34 

Diffuse Level Texture Mapping 34 

Displacement Map button 27 

Displacement Mapping 27 

Distance Dissolve button 29 
Distortion factor (Anamorphic Distort) Addendum 

Dither Intensity pop-up 62 

Dot Diameter 79 

Double-Sided button 40 

E 

Edge Color button 30 

Edge Threshold 39 

Edge Transparency 39 

Edit Panel 6 

Edit Skeleton button 24 

Effects panel 59-62 
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E (continued) 
Enable Lens Flare button 
Enable Shadow Maps button 
End Behavior (Envelope) 
End Behavior (Motion Graph) 
Envelope Editor 
Extra First Delay 

F 

Fade Behind Objects button 
Fade In Fog button 
Fade Off Screen button 
Fade With Distance button 
Fader Alpha Mode button 
FG Alpha Channel pop-up 
FG Fader Alpha button 
Field Rendering button 
Film Size pop-up 

First Frame (Flyer Clip, Images panel) 
Flare Dissolve 
Flare Intensity- 
Flare Options panel 
Flare Options,., button 
Focal Distance 
Fog Color button 
Fog Type pop-up 
Foreground Dissolve 
Foreground Image pop-up 
Foreground Key button 
Frame Advance pop-up 
Frame Offset (Envelope) 
Frame Offset (Motion) 
Frame Record Delay 
Free Preview button 
Frequencies 

G 

Global Flare Intensity button 
Glossiness 

Glow Behind Objects button 
Goal button 

Gradient Squeeze button 
Grid Square Size 
Grid window 
Ground Color button 
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H (Heading) button 

Height (see Custom Size button) 

Height Tiling 

Hide button (Scene panel) 
High Clip Color button 
High Cycle Index 
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46 Image Compositing button 

46 Image Seam Angle 

84 Images panel 

89 Index of Refraction Chart 

82-85 Intensity Falloff 

66 
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Keyboard shortcuts 3 

47 Keyframe Animation (Common Questions) 94-95 
48 

47 T 

48 L 

65 Last Frame (Flyer Clip, Images panel) Addendum 

60 Layout Background (Blank, BG Image, Preview) 67 
Addendum Layout Grid pop-up 67 

56 Layout Interface pop-up 67 

56 Ledge Level 79 

Addendum Ledge Width 79 

48 Lens F-Stop 58 

47 Lens Flare button 47 

47-50 Lens Reflections button 50 

47 LetterBox button 55 
58 Light Color button 46 
62 Light Intensity 47 

61 Light Type (Distant, Point, Spot) 50-51 
61 Lights Control panel 45-52 

60 Limited Range button 26 

61 Limited Region button 55 
70 Line Thickness 79 
84 Load Envelope 84 

89 Load Flyer Clip Addendum 

66 Load from Scene button 22 
1 2 Load Image pop-up 42 
79 Load Motion 89 

Load Object button 22 

Load Preview button 12 

Load Surface button 32 

Addendum Lock Palette button 64 

36 Lock Palette Frame 64 

48 Look-Ahead (frames) 89 
16 Loop Anim button 65 
61 Loop Sequence button 44 

67 Low Clip Color button 6l 
14 Low Cycle Index 44 
6i Luminosity 33 

Luminosity Texture Mapping 34 



Addendum 
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42-44 

39 
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— Manual (Render) button 13 

79 Maximum Distance (Dissolve) 29 

Addendum Maximum Fog Amount 62 

6l Maximum Fog Distance 62 

44 Maximum Range button (Edit Skeleton panel) Addendum Lightwave Layout 

Maximum Smoothing Angle 39 
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Metamorph Controls 
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Random Streaks button 
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Metamorph Level 
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Receive Shadow button 


30 


Metamorph Target pop-up 


27 


Record Command button 
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Minimum Fog Amount 
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Record Setup 1 button 
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Minim urn Fog Distance 
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Record Setup 2 button 
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Minimum Range button (Edit Skeleton panel) 


Addendum 


Red Outer Glow button 
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Modeler button 
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Reflection Options pop-up 


Addendum 


Morph Surfaces button 
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Reflectivity 
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Motion Blur button 


57 


Reflectivity Texture Mapping 
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Motion Graph button 
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Refractive Index 
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Motion Graph Editor 
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Rename Bone button 
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Mouse Control Panel 
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Rename Light button 
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Mouse Function (Envelope) 


85 


Rename Surface button 
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Mouse Function (Motion Graph) 


89 


Render button 
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Move button 
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Render Display pop-up 
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Move Pivot Point button 
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Render Sample button 
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Replace Image pop-up 
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Nadir Color button 
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Replace Object button 
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Negative Image 


79 


Reset button 


10 


Next Key button 
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48 
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Reverse Fields button 
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Numeric button 
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RGB Image Format pop-up 
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Ring Sharpness 
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Rotate button 
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Object Dissolve 
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Objects panel 
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Off Screen Streaks button 
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Sampling Threshold 
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Options panel 
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Output Filename Format 


Addendum 


Save All Objects button 
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Outline Only button 
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Save Alpha Images button 
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Save AN1M File button 
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Save Envelope 


84 






Save Framestores button 
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Save Motion 
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P (Pitch) button 
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Save Object button 


23 


Parent button 


15 


Save Preview button 
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Particle Blur button 


57 


Save RGB Images button 
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Particle/Line Size pop-up 


30 


Save Surface button 


32 


Pixel Aspect Ratio pop-up 


55 


Save Transformed button 


23 


Pixel Blending 


79 


Scale Keys (Envelope) 


85 


Play Framestores button 


66 


Scale Keys (Motion Graph) 


89 


Play Preview button 


11 


Scene panel 
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Plot Frame Limits (Envelope) 


85 


Screamer Init 


69 


Plot Frame Limits (Motion Graph) 


89 


Screamer Load 


70 


Plug-In Textures (1-4) 


Addendum 


Screamer Render 


70 


Polygon Edges button 


30 


Screamer Shutdown 


70 


Polygon Size 
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ScreamerNet panel 
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Preview button 
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Segment Memory button 


55 


Preview Control Panel 
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Self Shadow button 


30 


Preview Playback Control buttons 
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Send All Files button 


69 


Previous Key button 
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Send Image Files button 
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Send Object Files button 
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Transparency Texture Mapping 
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Send Scene File button 
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Serial Recording button 


66 


u 




Shadow Alpha button 
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Unaffected by Fog button 
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Shadow Map Angle 
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Unseen by Rays button 
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Shadow Map Size 
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Update Screamer LW 
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Shift Keys (Envelope) 
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Show button (Scene panel) 
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Vein Sharpness 
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Show Motion Path button 
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View Mode buttons 
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Show Redraw button 


68 
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Size button 
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Sky Color button 
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Wave Sources 
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Smoothing button 
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81 


Soft Filter button 
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80 


Specular Level 
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Width (see Custom Size button) 





Specular Texture Mapping 
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Width Tiling 
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Spline Controls (Envelope) 
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Spline Controls (explained) 
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Spline Controls (Motion Graph) 
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Spline Controls button 
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X button 
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Star Filter button 
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Status window 
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Y button 
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Addendum 
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Addendum 
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Stretch button 
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Zenith Color button 
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Surface Color 
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Zoom Factor 
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Surface Color Texture Mapping 


33 


Zoom Factor button 
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Surfaces panel 
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Texture Image button 
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Texture Size 


77 


Texture Type button 
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Trace Shadows button 
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Transparency 


37 



Index 



103 



This page left blank intentionally. 



Lightwave Layout 



Blank (notes) 



104 




Lightwave 3D Modeler 



Lightwave Modeler 
3D Object Designer 

Table of 
Contents 



The Modeler Screen 2 

Selection and Selection Tools 6 

Point Selection 9 

Polygon Selection 10 

Volume Selection 12 

Additional Selection Tools 13 

Objects Menu 15 

Modify Menu 25 

Multiply Menu 37 

Tools Menu 49 

Polygon Menu 57 

Display Menu 65 

Functions without an On-Screen Button 73 

Keyboard Commands 76 

Notes 80 

Index 87 



The Modeler Screen 




Light\Va\c Modeler 



2 



The Modeler Screen, continued 



Modeler features numerous screen displays and controls to facilitate 3D object creation. Not all of these tools look like 
buttons, hence they may seem hidden to you. A complete understanding of Modeler requires that you at least be familiar 
with these controls. Like the keyboard shortcuts, they can dramatically increase your efficiency, and make Modeler 
easier to use. You may wash to start Lightwave and go to the Modeler screen as you read about its features below. 



The Modeler Screen layout 

This outline of the Modeler screen begins in the upper 
left hand corner and continues clockwise around the 
screen. 



you to maintain up to ten different versions of an object- 
in-progress at one time, ten variations of an object, ten 
different pieces of a whole object, or ten wholly different 
objects! 



The menu buttons across the top of the screen- 
Menu buttons 

The menu buttons always appear across the top of the 
Modeler screen. They allow you to access different 
command button groups that appear on the upper left 
side of the screen. Select a Menu button by clicking on 
it. 



The layer buttons. Upper buttons are the foreground 
buttons. Lower ones are background buttons. A dot 
indicates that the layer contains an object 

Layer buttons 

The layer buttons allow you to work on multiple screens 
as you edit objects. Modeler uses the powerful concept 
of layers to provide eight independent workspaces in 
which to design, modify, and compose 3D models. Think 
of these layers as see-through transparencies, with each 
one stacked atop the other. You can choose to work in 
one layer or several, with or without the transparency of 
the others active. This provides great control and 
flexibility. 

There are two rows of layer buttons in the upper right 
corner of Modeler's screen. The upper row contains the 
Front layer buttons, and the lower row contains the Back 
layer buttons. The layers themselves are unlabeled, but 
considered 1 through 10 (from left to right). When a 
layer button displays a black dot, it indicates to you that 
it contains items, Select a front layer button to activate a 
layer and its contents for editing. Select any background 
layer button, and the front layer will be overlaid on top 
of it. Hold Shift and select any combination of front and 
back layers to edit and view multiple layers at once. 

Everything that you can do in Modeler, you do in one 
layer or another, or in a combination of layers. You can 
load objects, edit objects, and save objects. When you 
need to work on another object, Modeler allows you to 
go to another layer rather than forcing you to clear the 
current object out of the workspace. Ten layers allow 



A layer can contain any number of points, polygons, or 
complete objects, and may be set to one of these three 
states: Foreground (visible s.nd a< ;ive, its contents can 
be seen and will be affected by editing operations); 
Background (visible but inactive, its contents can be 
seen yet will not be affected by editing operations); Off 
(invisible and inactive, its contents cannot be seen and 
will not be affected by editing operations). 

Consider how you might design a bicycle using layers to 
aid in its construction. We built its parts independently, 
like so: 

Layer 1 contains the front tire. 
Layer 2 contains the frame. 
Layer 3 contains the rear tire. 
Layer 4 contains the handlebars. 
Layer 5 contains the seat. 
Layer 6 contains the pedals. 
Layer 7 contains the bicycle chain. 
Layer 8 contains the horn. 
Layer 9 contains the fenders. 

To widen the tires only, which are in layers 1 and 3, you 
would lold Shift and select the front layer buttons for 
layers 1 and 3- This makes them active for editing. 
Objects in these active layers appear white, or light gray. 
All other layers are "off," and not visible, at least as far 
as we're concerned. 

Now, if you wanted to be able to see how much you 
wanted to widen the tires in relation to the other parts of 
the bicycle, you'd need to activate those other layers as 
11 background layers." Hold Shift and click on the back 
layer buttons (the ones in the lower row) for all other 
layers. The objects in these layers will appear in the 
window, drawn in black to indicate that they are not 
available for editing. Now you can see the objects within 
all layers, yet edit onlv those layers you want, without 
changing the other layers. 



The Layout button 

The Layout button Shift+q 

The Layout button is always visible in the upper right 
hand corner of the screen. Click it to go to the Layout 



screen. It does not quit the Modeler, so that when you 
return, everything in Modeler will remain exactly as it 
was when you left. 

To exit Modeler 

Click Layout, or press Shift+q on the keyboard. Modeler 
remains active and available (note that its button on the 
Layout screen remains sohd). If you have objects in any 
layers, they will still be there when you reenter Modeler. 

To shut down Modeler 

Click Layout, or press Shift+q on the keyboard. At the 
Layout screen, hold Shift and click on the Modeler 
button. LightWave will ask you to confirm this action. 
Click Yes to shut down Modeler. Any objects left in any 
layers will be lost, unless you saved them to the hard 
drive prior to exiting. 




The edit buttons. 



Edit buttons 

The four edit buttons (Cut, Copy, Paste, Undo) represent 
common and useful editing commands. Therefore they 
are always on screen, on the lower right edge. See page 
1 5 for a full description of these commands. 
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The selection buttons. There are many ways to select 
and deselect objects and portions of objects. 

Selection buttons 

The three selection buttons are key to Modeler's "select 
and do" style of operation. These buttons allow you to 
specify what portion of an object you wish to edit. As 
useful as they are, they are always on screen, roughly 
centered on the lower edge of the screen. Choose a 
selection mode by clicking on one of these buttons or 
pressing the Spacebar. 




The grid size box 



Grid Size 

The grid changes its display automatically so that you 
always have a usable reference size on screen. Don't be 
confused by its operation, this makes modeling easier! 
For example, with the grid sized at 1 meter increments, 
suppose you wish to make a pencil object. First select 
the Zoom In function several times. As you zoom in 
closer to the grid, the scale of your view changes, 
reorienting itself to a smaller value, After a few clicks, it 
will indicate that the grid is now is displayed in 10 
millimeter increments. At this point, you can create the 
pencil, knowing that you will build it to proper scale. 



To change the grid size 

Click the In and Out buttons on the Display menu, or 
press > to zoom in, < to zoom out (these keys are 
unshifted, the shifted versions zoom you in larger steps) . 
Every two or three clicks of the grid size button will 
zoom far enough that the grid will reset itself to the next 
increment. 

Note that every grid size has two or three "working sizes" 
of screen grids, so that (for example) at the 1 meter grid 
size, there are two differently sized screen grids that can 
appear. This is to provide you with additional control 
over the grid, when you may need to get just a little 
closer, but still use the same grid setting. (If necessary, 
use Size to expand or contract the object if it has grown 
unmanageable at that screen size. This, too, is a method 
for scaing objects correctly that were built at the wrong 
size originally.) 



The coords window 
Coordinates Window 

The coordinates window in the lower corner displays the 
X, Y, Z, position of the pointer and the status of the 
operation in progress. Since each of the view windows 
shows a two-dimensional view, only two coordinate 
values are "active" at any time, depending on which 
window the pointer is within. For example, when the 
pointer is in the Face view, the X and Y axes will display 
coordinates, while the Z axis will remain blank. When 
you engage a Modeler tool such as Rotate, this window 
displays the amount of rotation (in degrees) . For other 
tools it may display the angle of bending or twisting, the 
distance the pointer has moved, or the size/stretch 
factor. This enables you to manipulate an item on screen 
and know just how much you have affected it. 



Load 




A group of command buttons 
Command buttons 

The Command buttons are always placed on the left- 
hand side of the screen. They appear and disappear, 
changing to reflect the current menu selection. A 
different set of command buttons will appear for each 
menu button selected. Choose a command tool by 
clicking on it. 




The four edit windows, or views. 
Edit Windows 

There are three edit windows, each displaying a different 
view of the Modeler workspace. The Face view is like a 
frontal view, looking directly at the object. The Top view 
is like an overhead point of view, looking down on the 
object. The Left view is as if you were standing to the left 
of the object, looking at its left side. To aid in your 
modeling work, you can turn on and off many of the 
object and grid attributes displayed in the edit windows. 

Preview Window 

The fourth window is a preview window that displays a 
3D perspective representation of the object being edited. 
It can be turned on and off from the Options button in 
the Display menu. When the window is off, it acts as an 
extension of the Window Resize button — meaning you 
can drag the workspace around by dragging in it. 



When the window is active, it can be used either as a 
fourth edit window for item selection, or as a moving 
wireframe preview window to give you a better idea of 
the object's shape. Also, when activated, the preview 
window displays a black circle surrounding the 3D 
wireframe object. This is Modeler's "virtual trackball," 
which enables you to rotate the object without affecting it 
in the true edit windows. Drag from top to bottom, from 
left to right, or around the perimeter of the trackball to 
rotate the object around each of the three axes. 

Window Resizing Tool 

The four windows are divided by a light gray crosshair 
that spans the workspace. This crosshair is a button that 
you can use to reposition the screen display. Position the 
pointer anywhere on the crosshair and drag with the 
mouse. Move the windows as needed so you can 
concentrate your editing in any one large window, or any 
configuration of the four windows. 

You can reorient the position of these windows using the 
View Options command in the Display menu. 

Blank Area 

The blank area is that portion of the screen that borders 
the command and menu buttons. This unused portion of 
the screen serves a function as a "deselect" button, 
toggling off the selected status of points, polygons, or 
volumes that have been selected. You can also use the / 
key to deselect any selected items. 



Selection and the Selection Tools 



In order to modify objects, you need to have some method for choosing that portion of the object that you wish to modify. 
Only then can you modify it. This concept of "select and do" is a common function in 3D. You select an item, whether it 
is a point, polygon, or an entire object, then you perform an action upon it. Following this, you typically deselect the item 
and move on to another. Therefore, we begin with a discussion of selection, and the myriad of tools that support it. 

If you already understand this concept, feel free to skip the next few paragraphs and begin learning the selection tools 
themselves. If you're a little unclear, read through the following material before you go on. 



Why Selection? 

Well, in order to stretch the hood of a 3D automobile, 
you need to be able to tell Modeler that you want to 
stretch only the hood so that the stretch operation does 
not stretch the entire car. You have to select the hood by 
selecting the elements that make up the hood. Since all 
3D objects, like the automobile, are comprised of points 
and polygons, you first choose the Point or Polygon 
selection button to specify the type of item you want to 
edit. Then you select the points or polygons involved, i.e., 
the ones that make up the hood. Then you choose the 
tool, in this case Stretch. Finally you operate that tool on 
the selected item. 

In certain instances, you may need specialized methods 
for selecting specific points or polygons. Therefore, 
Modeler features a variety of selection operations using 
s, the Lasso tool, the Select Connected keyboard 
function, the Volume selection button, and the Statistics 
Menu. 

Points and polygons can be collected in various ways to 
form groups within Modeler, groups that can be selected 
more easily by virtue of this shared aspect. Generally, this 
is referred to as selection level. The selection level, or 
selection mode, you are using allows you to choose 
specific items for editing. To choose another kind of 
item, you must first pick another method of selection. 
For exan; Die, you can select points or polygons 
individually, by shared surface names, by virtue of the 
number of points or polygons present, by physical 
connection to one another, by dragging a lasso or 
volume box around them, and by other criteria. You may 
not learn (or need) all these methods of selection, but 
they are present and available should you require them. 
They allow you to select items by physical attributes or by 
visual ones. It's an extra measure of versatility, to give 
you the option of using the methods you like most. After 
selecting the necessary items, you can use the editing 
tools on them. 



For the sake of simplicity, often all of the portions of an 
object that will have the same surface qualities are given 
the same surface name. For example, consider a sports 
car as a 3D object. So while the hood, side panels, and 
roof might be modeled as distinct objects, they might be 
assigned the same shared surface name of "Exterior." 
Suppose you decide to taper the front end of the sports 
car so that it appears more sleek and arrow-like. You 
can select the three objects individually, and resize each 
individually, which involves at least six separate steps; or 
you can just select them using the surface name Exterior 
and resize all three at once, which involves only two 
steps. Either way, you will have selected and altered the 
hood, side panels, and exterior. This example is intended 
to show that there are different methods for grouping 
and selecting items, and that learning these methods can 
save you time and effort. 

Here are the building blocks of objects, points and 
polygons, and how they appear on screen. Afterward, 
you'll find a discussion of the individual tools for 
selection. 




A group of selected points (small boxes) , unselected 
points (gray dots), and the point creation crosshair 
(in light gray). Notice how selected points are 
highlighted. 




Points and a polygon. Several points have been 
selected and con verted into a polygon resembling the 
letter S. Additional points lie in the same plane to the 
right, some of which are selected, 




How surface normals appear in Modeler. The letter A 
is a single-sided polygon with its normal facing 
backward. The letter Bis a single-sided polygon weith 
its normal facing forward. The letter C is a double- 
sided polygon; its surface normals face both 
directions. 

If you ever click on a polygon and see no surface 
normal, yon should probably replace it. ft will 
probably cause rendering errors. 
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Selecting Points, Polygons, and Volumes 

Selection and deselection are arguably among the most important skills you will learn in modeling 3D objects. These 
two states toggle, meaning that the items you work with in Modeler may be switched between the two states of being 
selected or being deselected. Men you click on an unselected item, you select it (it is now active). When you click on a 
selected item, you deselect it (it is now inactive). Active items will be affected by Modeler's editing tools, while the 
inactive items beside them remain unaffected. 

The ability to deselect an item is as important as the ability to select it. Once you have selected an item and performed 
some action upon it, you may need to deselect it in order to move on to the next item. The simplest method for 
deselecting an item is simply to move the pointer over it and click the left mouse button. This toggles the item to its 
opposite state. When there are so many items on screen that clicking them all to toggle them off is not an easy task, there 
is a shortcut — press / to deselect all selected items. 

The next 8 pages contain a breakdown of the individual selection methods and the tools by which they operate. 



Point selection 



Click the Point selection button to be able to select one or more points for editing. You can select points either individually, 
in groups, by virtue of their being connected, or by using the Lasso. 

Quite often, editing an object requires that you first select more points than you need, then deselecting the unnecessary ones 
until only the pertinent items are leu. The same tools for selecting points also allow you to deselect them. You can toggle 
points from a selected state to a deselected state. So, if a group of points is selected and you need to deselect a few before 
performing an edit function, you can deselect those points from among them by choosing them again. 



When no points are selected 

Use any of the selection methods described below to select 
some. 

Once some points are selected, selecting them 
again will toggle them to a deselected state. 

Use any selection method to deselect points from among 
the currently selected group. 

To select more points in adc ition to he currently 
selected ones 

Hold Shift and use any selection method to add more to 
the currently selected group. 

Note about Point selection 

When the Point selection button is active, and no 
points have been selected, then all points are 
considered selected. This is a convenient shortcut that 
saves you from having to select everything. In this case, 
any tool you use will affect all points in the current 
layer. 

To select one or more points 

Click the Point selection button, move the pointer into any 
view window and over the desired point, then click the left 
mouse button. The point will highlight to indicate that it 
has been selected. At this stage, you can choose a tool 
(such as Move) and manipulate the selected point. 

Select multiple points by holding down the mouse button 
and dragging over the points you want to activate. 

Note about selecting points and creating 
polygons 

If you are selecting a group of points with the mention 
of creating a polygon, make certain that you select 
them in a counterclockwise order. This is a specific 
requirement for Modeler and Layout to "know" which 
direction this polygon faces (which way its surface 
normal points). Whichever edit window you are in, try 
to get in the habit of always selecting points in this 
manner. 

To deselect points from a group of selected points 

After selecting a group of points (and letting go of the left 
mouse button) , simply go back and click on specific 
points individually, or drag the mouse over a number of 
points. They will become un-highlighted, thus deselected. 



You can also use the Lasso method (described below) to 
encircle portions of a group of selected points that you 
wish to deselect. 

To add more points to a group of selected points 

After selecting a group of points (and letting go of the left 
mouse button), hold Shift as you click on points 
individually, or drag the mouse over multiple points. They 
will become highlighted, thus selected. 

To select all points that are connected to the 
currently selected point(s) 

Press the ] key. 




The appearance of the lasso tool as you drag with the 
right mouse button. 



To selecl oints using the Lasso 

Click the Point selection button, and move the pointer to 
any window. Hold down the right mouse button and drag 
the mouse around the items you wish to select. Be careful 
that you do not just click the right mouse button — hold it 
down. Continue to hold it as you drag the mouse, as this 
engages the Lasso mode. 

The Lasso method of selection uses Shift in the same 
manner as regular selection. Hold Shift while you drag to 
select more points. Also, after having selected a number of 
points, you can deselect some from the selected group by 
lassoing them. 

To select or deselect certain Points from within a 
Volume 

See the Statistics Menu (later in this section). 



Polygon selection 



About Surface 



Polygons have the 
unique ability to be 
one-sided (visible 
from one side only) or 
two-sided (visible 
from both sides) as a 
memory-saving feature. 
A surface normal is 
an indicator that looks 
like a dotted line 
sticking out from the 
face of a selected 
polygon. It indicates 
which side of the 
polygon is its visible 
side, A one-sided 
polygon, when selected, 
displays one surface 
normal, while a two- 
sided polygon displays 
two. 



Click the Polygon selection button to select one or more polygons for editing. You can select polygons individually, in 
groups, by virtue of their being connected, by virtue of their surface names, or by using the lasso. Selected polygons have 
perpendicular dotted lines appearing from them. These are called surface normals, and are discussed below. 



Quite often, editing an object requires that you first 
select more polygons than you need, then deselecting the 
unnecessary ones until only the pertinent items are left. 
The same tools for selecting polygons also allow you to 
deselect them. You can toggle polygons from a selected 
state to a deselected state. So, if a group of polygons is 
selected and you need to deselect a few before 
performing an edit function, you can deselect those 
polygons from among them by choosing them again. 

There are only a few rules about polygon selection that 
you should know. 

When no polygons are selected 

Use any of the selection methods described below to 
select some. 

Once some polygons are selected, selecting them 
again will toggle them to a deselected state. 

Use any selection method to deselect polygons from 
among the currently selected group. 

To select more polygons in addition to the 
currently selected ones 

Hold Shift and use any selection method to add more to 
the currently selected group. 

Note: 

When the Polygon selection button is active, and no 
polygons have been selected, then all polygons are 
considered selected. Any tool you use will affect all 
polygons in the current layer. 




Selected and unselected polygons. 
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To select one or more polygons 

Click the Polygon selection button, move the pointer in to 
an edit window and over one edge of the desired 
polygon, then click the left mouse button. The polygon 
will highlight to indicate that it has been selected. 



Often you will end up selecting two or more adjacent 
polygons, since they may share the edge you selected. To 
deselect the unwanted polygon (s) , click them again on a 
different edge. This is often easier from another angle in 
a different edit window. (Using the static display in the 
preview window can help a great deal when working on 
a complex object.) At this stage, you can choose a tool 
(such as Move) and manipulate the selected polygon. 

Select multiple polygons by holding down the mouse 
button and dragging over the edges of the polygons you 
want. 

To deselect polygons from a group of selected 
polygons 

After selecting a group of polygons (and letting go of the 
left mouse button), simply go back and click on the 
polygons you wish to deselect. 

To add more polygons to a group of selected 
polygons 

Hold down Shift and select by clicking on the desired 
polygons, or by dragging the mouse over them. 

To select all polygons that are connected to the 
currently selected polygon(s) 

Press the ] key. 

To select polygons using the Lasso 

Click the Polygon selection button, and move the pointer 
to any window. Hold down the right mouse button and 
drag the mouse around the items you wish to select. Be 
careful that you do not just click the right mouse 
button — hold it down. Continue to hold it as you drag 
the mouse, as this engages the Lasso mode. 

The Lasso method of selection uses Shift in the same 
manner as regular selection. Hold Shift while you drag to 
select more polygons. Also, after having selected a 
number of polygons, you can deselect some from the 
selected group by lassoing them. 

To select or deselect certain Polygons from within 
a Volume 

See the Statistics Menu (below). 

One-sided polygons save memory, which makes the 
rendering process faster. However, a one-sided polygon 
can end up facing the wrong way. A single wrong-way 
polygon in the surface of a baseball would look like a 
black hole, as if there were no polygon there at all. This is 
generally called a rendering error. Check the surface 
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normals to see which way polygons are facing. In this 
manner you can ensure that your models wall not suffer 
from rendering errors that you will need to correct. 

When should you use one-sided or two-sided polygons? 
Consider whether the objects you are creating will be seen 
from both sides, or from one side only. This is dictated by 
the needs of the animation. An apple might be built of 
single-sided polygons only, with the polygons facing 
outward, whereas a dollar bill that will be seen from both 
front and back should be built of two-sided polygons. 



Layout keeps track of every single polygon in an object. 
Double-sided polygons count as two polygons. Complex 
objects, and double-sided objects, make more demands 
on Layout. The more complex objects you use, the more 
things can slow down. When rendering an image, Layout 
has to take into account the appearance of all sides of all 
polygons that make up an object, even those that face away 
from the camera. If a polygon will not be seen from both 
sides, then it makes sense to build it out of single-sided 
polygons. The computer has fewer polygons to calculate, 
hence it will require less time to render. 



Volume selection 



The Volume selection button allows you to manipulate a specific portion of an object defined by a draggable box. You 
define the volume by dragging out the boundaries of an adjustable box to enclose some part of the object. 

There are two states of the Volume selection button: Exclude and Include, discussed below. Click the Volume button 
repeatedly to switch between them. Volumes can also be used to select and manipulate points or polygons that fail either 
inside or outside its boundaries, by selecting the Statistics command after dragging out the Volume. 



Note: 

When the Volume selection button is active, and no 
volume has been defined, then everything is 
considered selected. Any tool you use will affect 
everything in the current layer. 

Exclude (boundary box is a dotted line): any polygons 
lying partially inside and partially outside the dotted line 
volume will not be affected by any operation. Think of 
the Exclude mode as the mode that excludes certain 
polygons, the ones not totally inside the volume. 

Include (boundary box is a solid line): all polygons 
within the solid line volume, and all polygons partially 
within the solid line volume, will be affected by any 
operation. Think of the Include mode as the mode that 
includes everything that it touches in an operation. 

To select a Volume for manipulation 

Click the Volume selection button, move the pointer into 
an edit window, and drag out a box surrounding the 
items you wish to select. In another view window, drag 
out depth to the box, forming a cubic space. Make sure 



the boundary correctly encloses what you want in all 
three views. To resize the boundary, move to any view 
and drag the mouse to adjust its size. At this stage, you 
can choose a tool (such as Move) and manipulate 
everything within the defined area. 

To define a Volume using the Lasso 

Click the Volume selection button, move the pointer to 
any window, and drag with the right mouse button 
around the items you wish to select. Be careful that you 
do not just click the right mouse button. Continue to 
hold it down as you drag the mouse, as this engages the 
Lasso mode of selection. Note that although the Lasso 
Volume is drawn in only one edit window, it extends 
along that axis into the 3D workspace of that window. 

Note: 

If you have dragged out a Volume, then realized you 
accidentally selected the wrong Volume mode, simply 
click the Volume selection button again. The mode 
will change without affecting the Volume you defined. 




The Volume tool in both Includemode (solid box) and Exclude mode (dotted box). 



Additional Tools for Selection and Deselection 



There are additional methods for selecting points and polygons that you will find useful. These include the Deselect Ail 
command, for deselecting items; Statistics, an extremely useful tool for selecting items using a variety of criteria; and the 
Select Connected button (described under the Display menu), for selecting connected items. 



Blank Screen Area (Deselect All) / 

What Deselect AJ1 does 

This function allows you to deselect points, polygons, or 
the volume operator, so that you may select other items. 

How to use Deselect All 

To deselect an item, press / on the keyboard or click in 
the margin area on screen, make sure that you have no 
tools selected in order for Deselect All to function. 



Notes and tips about Deselect All 

You can also move the pointer into any border area of 
the screen and click with the left mouse button. The 
blank outer area on screen is the portion of the interface 
that falls "between the buttons." 



Sel Conn (Select Connected) ] 

(on the Display menu) 
What Sel Conn does 

Select Connected automatically selects all points or 
polygons that are connected to the currently highlighted 
points or polygons. 



How to use Sel Conn 

-sing point or polygon selection, select one or more 
points or polygons. Press ] on the keyboard (or 5 click on 
the Sel Conn button in the Display menu). 



Statistics w 

What Statistics does 

Statistics allows you to select and deselect items based 
on point count, polygon count, surface name grouping, 
and volume inclusion or exclusion. Also, you can use it 
to find non-planar polygons. 

How to use Statistics 

First, choose a selection mode: point, polygon, volume 
include or volume exclude. This will determine the type 
of statistics screen Modeler will display. Then, press w or 
click the Stats command in the Display menu. 

All three types of statistics menus are categorized. Click 
on the plus button (+) beside the item you wish to 
select, or the minus button (-) beside the item you wish 
to deselect (if it is selected) Modeler will accept your 
selection and return you to the screen. If you wash to 
make further selections, press w again and continue. 

Below is a Lightwave object, followed by the three types 
of statistics panels you would see displayed for it. 
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The 3D object used jo, the statistics panels below. 




The point stats panel for the abo ve object. 



Point Statistics allows you to select points based on the 
number of polygons they share. For example, an object 
may consist of 48 polygons: 36 polygons consist of three 
points, while 12 polygons consist of four points each. 
Using Point Statistics, you could easily select either group 
since they are listed in separate categories. 

To select/deselect points with Statistics 

Click the Point selection button, select points if desired, 
then press w. Each entry in the panel will display the 
number of points that are shared by some number of 
polygons. Click on the plus button (+) beside the item 
you wish to select, or the minus button (-) beside the 
item you wish to deselect. 




The polygon stats panel for the light bulb. 

Polygon Statistics allows you to select polygons based on 
a number of attributes. You may select Polygons; Faces; 
Curves; Polygons consisting of 1-4, or more, vertices; 
Polygons belonging to a given surface name; Non-planar 
polygons (based on the Flatness Limit, found in Options, 
under Objects). 

To select/deselect polygons with Statistics 

Click the polygon selection button, then press w. The 
panel will display the total number of polygons, and how 
many points (vertices) they contain. Click on the plus 
button (+) beside the item you wish to select, or the 
minus button (-) beside the item you wish to deselect. 

To select/deselect polygons by surface name 

Click the Polygon selection button, then press w. Near 
the bottom of the panel, there is a surface name selector. 
Drag the mouse while the pointer is directly on top of the 
selector. A pop-up menu will appear, containing a full 
list of all available surface names. Drag the pointer to the 
name you want and let go of the mouse button. Click the 
plus (+) sign beside the entry with Surface:" (just above 
the pop up menu) to select the polygons using that 
surface name. 



any non-planar polygons, click the plus (+) sign. The 
menu will disappear, and any non-planar polygons will 
be highlighted. By default, Modeler considers any 
polygons more than 0.5% out of alignment to be non- 
planar. You can change this value using the Flatness 
Limit value, which is in the Options command under the 
Objects menu. 

Click the plus (or minus) button to select or deselect any 
polygons that are not planar. Non-planar polygons are 
those that are not completely flat, or in one plane. The 
result is a polygon that will probably not render 
properly, especially from frame to frame in an 
animation. These should be removed and replaced with 
proper polygons. 




The volume stats panel for the light bulb. 

Volume Statistics allows you to select either points or 
polygons using these options: 

(a) the number of points inside the volume 

(b) the number of points outside the volume 

(c) the number of polygons inside the volume 

(d) the number of polygons outside the volume 

To select points or polygons by volume inclusion 
or exclusion: 

Click the Volume selection button (make sure you are in 
Include or Exclude mode, whichever you prefer), define 
the volume, then press w. Click on the plus button (+) 
beside the item you wish to select, or the minus button (- 
) beside the item you wish to deselect. 

Note: 

The Volume Statistics display changes depending 
whether you use the inclusion or exclusion mode 
when you invoke statistics. 
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if you need to select more polygons, you can use 
Statistics repeatedly to add to the selected group. 

To locate/select/deselect non-planar polygons 

Click the Polygon selection button, then press w. The 
non-planar listing is at the bottom of the panel. To locate 
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Common Edit Functions 



The Edit buttons at the bottom of the Modeler screen represent basic functions that are available at all times. These are standard 
editing functions, such as those found in most household and business applications, like word processors and spreadsheets. 



Cut x 

What Cut does 

Cut will remove the selected point(s), polygon (s), or 
object (s) from the workspace. A copy of the object will 
remain in memory until it is replaced by the next cut or copy 
operation. 

How to use Cut 

Select the item to be cut. Press x on the keyboard, or click 
Cut. 




Notes and tips about Cut 

If you have ever used Cut and Paste in a word-processor 
program, you have an idea how this works: the item is 
stored temporarily in memory in case you want to relocate it 
to another layer, or make a duplicate of it, using Paste. 

Cut holds only the most recently cut item in memory. If you 
cut one object, then cut another, only the second object will 
be able to be restored, since it replaced the first item in 
memory. 



Copy 



r 



What Copy does 

Copy will copy the selected point(s), polygon(s), or 
object (s) into memory. The copy of the object will remain in 
memory until it is replaced by the next cut or copy 
operation. 

How to use Copy 

Select the item to be copied. Press c on the keyboard, or 
click Copy. 



Notes and tips about Copy 

The section of memory used by Copy is the same that Cut 
uses, so be careful not to Cut an item you wish to Paste, then 
Copy another right away. The copied item would replace the 
cut item. Unlike Cut, Copy does not remove the selected 
item(s) from the view window. It will only make a duplicate 
of it in memory. 



Paste 



What Paste does 

Paste will restore to the current layer whatever item was last 
cut or copied. 

How to use Paste 

After cutting or copying an item, press v on the keyboard, or 
click Paste. The item that was last cut or copied will be 
pasted back into the workspace in the same location from 
which it was cut or copied. 



Notes and tips about Paste 

The item will be restored to the same coordinate location 
from which it was cut or copied. If you paste an item into the 
same layer from which it was cut or copied without first 
moving the original, you won't see it because it will occupy 
the same position as the original. Generally, after a cut or 
copy operation, you either go to a new layer and Paste the 
item, or you move the original item and paste the copy back 
in beside it 



UllllO 



IJ 



What Undo does 

The Undo function allows you to take back the last 
command performed. This allows you to try different 
numeric settings for all Modeler's tools, since each step may 
be undone. 

How to me Undo 

After performing an action, press u on the keyboard, or click 
Undo. 



Notes and tips about Undo 

Undo undoes the last command performed, therefore Undo 
will also undo itself. If you Undo a command, then decide 
you would prefer it the way it was, click Undo again. This 
allows you to toggle back and forth, comparing the changes 
of the last edit. 

Undo will also undo the Delete command. Undo will not 
undo the New command. Remember to save any objects 
before quitting Modeler or using the New command. 
An interesting feature of Undo is that you can modify an 
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object with a command, then save it to disk, then select 
ndo to return to the original suite of the object. The saved 
object will be unaffected by the Undo, since it was saved in a 
changed state. This is a useful tip for morphing an object 
through several unique shapes, each shape built upon the 
same original object 



Redo 

What Redo does 

Redo works in conjunction with Undo. Whereas Undo takes 
back the last modeling operation, Redo restores it. 

As an example, if you make a sphere, then stretch it, then flip 
its polygons, you could click Undo three times to take back 
each operation (to the point where you had nothing on 
seren, in this case). You could then use Redo to restore each 
step, in case you decided to continue with this model. 



How to use Redo 

Click Redo to restore the last step that was undone (by the 
Undo button) . You can restore up to three operations this 
way, if you have not changed the model in between steps. 

Notes and tips about Redo 

When there are no steps to restore, the Redo button will 
appear dinimed. 



Delete z (keyboard command only) 

i lete will move an item from the workspace without 
holding a copy of it in memory. 

How to use Delete 

Select the item to delete, press z on the keyboard. If no items 
are selected, then all items will be deleted. 



Notes and tips about Delete 

Undo will recover an accidentally deleted item, if you use 
Undo immediately afterward. Paste will not restore a deleted 
item. 

Since the deleted item is not copied to memory, delete is 
useful if you have one item in the memory buffer already and 
wish to remove another without losing the item just copied. 
First, Copy the item you wish to use. Then, select the item 
you wish to remove. Press z to delete it Now Paste the first 
item back on screen. 
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The Objects menu 

The Objects menu contains two sets of basic commands: those relating to file access (between Modeler and the hard 
disk, and betwee Modeler and Layout), and those relating to object creation (object primitives, text, options). If you've 
ever been exposed to a computer before, you probably already understand the file access commands. But you may be 
wondering why Modeler utilizes such simple objects as boxes and bails with which to model. 

The reason is that these are the basic building blocks of 3D modeling — built-in shapes for you to use as starting points 
as you assemble more complex objects. Each of these objects is created by first selecting a shape, then dragging out a 
bounding box with the left mouse button. Once the shape is to your liking, click the Make button to generate the 3D 
object. As a shortcut, use the right mouse button as you drag in the last window — the shape will be generated 
automatically the moment you let go of the button. You may wash to use this feature later, after growing more familiar 
with the tools of Modeler. Alternately, you can select a primitive shape tool, then select Numeric and enter size and/or 
coordinate values from the keyboard. After you exit the menu, as above, select Make to generate the geometry. 

If you use the mouse to drag out these shapes, you should know that Modeler's four built-in primitive tools have handles 
along their edges for sizing, and all (except Box) have a center handle for positioning. There is a handle at each corner 
(drag any corner to size and stretch from there), a handle near the center of each edge (drag any edge to stretch the 
object), and a handle at the center (drag this handle to move the primitive to another location before creating it). 

For users who prefer to draw freehand on the screen, Sketch allows you to draw any shape by hand, which Modeler will 
then convert to a polygon or curve for further modeling. Sketch is also extremely useful for drawing over a background 
image on screen (see the BG Image button, in the Display menu). 



About 

What About does 

Displays information about this version of Modeler 
(revision, mem or}' available, and the programmer's 
name) . 



New Shift+n 

What New does 

With New you can reset Modeler functions and layers to 
their initial default state, The New command will clear 
the paste buffer, all layers of all objects, re-center all 
windows, set the grid to 500mm spacing, and activate the 
Point selection mode. (It does not remove any loaded 
PostScript fonts, clear the Macro list, nor clear the 
Background Image, if any.) 

How t< use New 

Click New, or press Shift+n on the keyboard. Click OK to 
reset Modeler, or Cancel to cancel the operation. 



Notes and tips about New 

The contents of ali layers will be erased when you select 
this command. If you have not saved any objects to the 
hard drive, and you wish to, use the Save or Save As 
command first. 

New does not reset the values found within the numeric 
menus. To do this, go to the specific numeric menu in 
question and click its Reset button. This is only 
necessary if you wish to reset the values of a particular 
numeric menu. 



Load 
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What Load does 

With Load you can load an object into the first active 
foreground layer. 

How to use Load 

Click Load, or press 1 on the keyboard. A file requester 
will pop up, preset to either the "Objects" directory on 
the hard drive or the last-accessed objects directory via 
the Layout screen. Select the proper object file, then 
click OK. The object will load into the current layer. 

Notes and tips about Load 

If you have multiple foreground layers active, the object 
wall load into the first layer only. The remaining layers 
will be unaffected. 



The Objects directory defaults to an internally-set 
location on the hard drive, unless you loaded or saved 
an object from the Layout screen prior to entering 
Modeler. In that case, the file requester will set itself to 
that directory. Use the buttons on the file requester 
dialog to locate other objects on other devices. 

You can modify the default location of Lightwave's file 
requesters, if you wish. See "Customizing Lightwave." 

You cannot load foreign object file formats (such as 
AutoCAD DXF files) directly into Modeler. Instead, load 
them into Layout using the Load Object button in the 
Objects menu. At this point, you can enter Modeler and 
Import the object, or save it from Layout and load it into 
Modeler. 



Save s 

What Save does 

Save will save the current foreground Jayer(s) as one 
object. The name of the last-loaded object, if any, will be 
used by this new object, when you choose Save. (To 
choose a new name, use the Save As button.) 

How to use Save 

Select one or more layers as foreground layers. Click 
Save, or press s on the keyboard. A menu will pop-up, 
asking you "OK to save foreground layers (s) as 
file: (name)." The name Modeler supplies will be the 
same as the last object name either loaded or saved. This 
is a shortcut to save you from having to retype the name 
of an object every time you wish to save a change. To 
confirm that you want to save this object right over the 
old object, click OK. Click Cancel if you do not. 

Notes and tips about Save 

To save objects under different names, use the Save As 
command. 

If you have created the individual parts of an object in 
several different layers, you can save them as one object. 
Hold Shift and select the layers that contain the object 
parts. With all layers selected as foreground layers, click 
Save As. Enter a name, click OK, and all layers will 
saved as the one object. 



If you wish to save an object and have Modeler 
remember which portions of it are in different layers, 
you can hold the s key and click on the foreground layer 
button for each layer that you wish to save. Now hold the 
a key on the keyboard and click on the Save As button. 
You will see the standard file requester for saving an 
object. Enter a name and save the file. The object will be 
saved in its "layered" state. In the future, when you re- 
load this object into Modeler, each layer will receive the 
correct portion of the whole object. 

Important: 

A layered object file cannot be haded into Lightwave 
Layout. It must be saved as a single object in order to 
load into Layout for rendering and animation. 

When you save an object, its location in relation to the 
origin plays an important role in Lightwave Layout — it 
acts as the "handle" for objects. This handle is the 
movement and rotation point for the object in Layout. 
When an object is created in Modeler, its location in 
relation to the origin (0, 0, 0) is known and saved as 
part of the object description. This known point acts as 
the "pivot point" for the object. For example, when you 
model an object so that the origin is at its center, then 
save the object and load it into Layout, it will move and 
rotate around that point as its center of gravity. However, 
if you model the same object so that the origin is 5 
meters away, then save the object and load it into Layout, 
it will move and rotate erratically as if it were lopsided. 
Its pivot point is off-center, so the object moves in an off- 
center fashion. 



Save As 



Shift+s 



What Save As does 

Save As will save the current object using a different file 
name. 

How to use Save As 

Select one or more layers as foreground layers. Click 
Save As, or press Shift+s on the keyboard. A file 
requester will pop up, preset to either the "Objects" 
directory on the hard drive or the last-accessed objects 
directory via the Layout screen. Select the proper 
directory, click in the box labelled "file" near the bottom 
of the file requester, type the name of the object you 
wish to save, then click OK to save the object. 



Notes and tips about Save As 

If you have created the individual parts of an object in 
several different layers, you can save them as one object. 
Hold Shift and select the layers that contain the object 
parts. With ali layers selected as foreground layers, click 
Save As. Enter a name, click OK, and all layers will be 
saved as the one object. 



Import (pop-up menu) 



What Import does 

Import will transfer objects that have been loaded into 
Layout to the current Modeler layer. It's a shortcut, 
allowing you to fine-tune objects quickly and easily as 
you work on scenes in layout. 

How to use Import 

Move the pointer to the Import button and hold down 
the left mouse button. A pop-up menu will appear, 
containing the list of all loaded objects in Layout. Drag to 
the object you wish to import, then let go of the button. 
The object will be loaded into the first currently active 
layer. 



Notes and tips about Import 

Imported models are added to the current layer. Any 
existing objects that were in the layer first will remain 
after another model has been imported. 

If you import a model, edit it, men export it to Layout so 
that it replaces its original version, be sure to save the 
new version of that object when you return to the Layout 
screen. On the Objects menu, either select Save All 
Objects, or select the object's name and use Save Object 
to save the newly edited model. 



Export (pop-up menu) 



What Export does 

Export sends the contents of the current layer (s) to the 
Layout screen. 

Export has two options: you may export the current 
object into Layout so that it replaces an exisitng object 
there, or you may export it as a new object if it did not 
previously exist in that scene. 

How to use Export 

When the object on the current layer has been modeleH 
to your liking, move the pointer to the Export button and 
hold down the left mouse button. The top item reads 
«NEW». 



If you are sending a new object to Layout 

Highlight «NEW» and let go of the mouse button. 
The Save Object file requester appears, asking you for a 
name for this new object. Navigate to the appropriate 
directory for this new object and enter a name. Press r 
or click OK to save the object and load it to the Layout 
screen. 

If you are replacing an existing object in Layout 

Highlight that object's name and let go of the mouse 
button. Modeler will ask you for confirmation before 
replacing the object. 

Notes and tips about Export 

If you import a model, edit it, then export it to Layout so 
that it replaces its original version, be sure to save die 
new version of that object when you return to the Layout 
screen. On the Objects menu, either select Save All 
Objects, or select the object's name and use Save Object 
to save the newly edited model. 
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Macro (pop up menu) 

What Macro does 

The Macro command allows you to create or execute 
macros. A macro is a text file that contains a sequence of 
commands which allow you to perform a series of steps 
from one initial action. Modeler uses macros that have 
been written in the ARexx command language. Often, 
they perform very specialized functions that would be 
otherwise difficult to carry out by hand. 

How to use Macro (to select a pre-loaded macro 
script) 

When you drag the pointer over the Macro button, a 
pop-up menu appears. Three sub-menus appear at the 
top of this menu, and below them a list of the current 
active macros. Move the pointer to the submenu you 
wash to access (or the macro script you wish to execute) 
and let go of the mouse button to select it. 

See each entry below for a description of each submenu 
and its function. 

How to use Macro/<< Configure List>> 

With Macro « Configure Ust», you can add macro 
scripts to the pop-up Macro menu. Select this option to 
display the Macro Script List control panel. This panel 
allows you to create and maintain separate lists of macro 
command scripts on the hard drive. Each list can contain 
a group of related macro files, or perhaps your 
preferred favorite macro files. When the list is active, the 
files whose names it contains will apnear on the main 
Macro pop-up menu for easy accessibility. The controls 
on the Macro Script List panel are explained below. 

Macro List field 

The window beside this label displays the name of the 
current macro fist. The script whose name appears here 
indicates the default startup list for Modeler. The macro 
names it contains will appear on the Macro pop-up 
menu each time you enter Modeler, ready for use. 

With the three buttons beside this field you can Load, 
Save, or Clear lists. For example, you might create a list 
named "Boxes" that contains four diff erent macro 
scripts for generating different kinds of cube shapes — 
Boxl, Box2, Box3, and Box4. Use the Load and Save 
buttons to load and save your own lists. Use the Clear 
button to clear the window of any script names so that 
no scripts start up when you activate Modeler. 

List Entry 

This pop-up menu button contains a list of ail the macro 
scripts that have been loaded into Modeler. It allows you 
to select any one of the scripts contained in the current 
Macro List. 

Name 

This text field contains the name of the script shown on 



the pop-up menu button (above). To change this name, 
enter a new one in this field and click the Change button. 
To create a new name, enter a new name and click the 
Create button. To delete this name, click the Delete 
button. 

Command 

This text field contains the specific ARexx command 
script that is invoked when you select the macro shown 
on the List Entry button. To change this script, enter a 
new one and click the Change button. To create a new 
script, enter a script and click the Create button. To 
delete this script, click the Delete button. Use the >> 
button beside this field to invoke a file requester to aid in 
locating any commands you wish to change or create. 

Startup Macro 

If you enter the name of one of your macros here (not a 
macro fist, but a macro script itself), then every time you 
start up Modeler this macro will be executed 
automatically. For example, you may wish to have a 
specific object loaded automatically, like your company 
logo, every time you load Modeler. Use the >> button 
beside this field to invoke a file requester to aid in 
locating the script you wish to run at startup. 

How to use Macro/<< Configure Keys>> 

Select this option to display a menu that allows you to 
assign one macro to each of the ten function keys at the 
top of the keyboard. This is useful for making your 10 
favorite or most-used commands instantly available at 
the press of a button. 

Note that the entry field beside each function key must 
contain the entire ARexx command as it appears in the 
Command field on the Configure List panel. For example, 
to assign the Bounding Box command to function key Fl, 
you must enter the following text (this is exactly as it 
appears in the Command field on the Configure List 
panel): 

/ARexx_Examples/lw r m/BBox. 1 wm . 

An error in typing, a missing script, or another kind of 
error, will result in Modeler displaying an error 
message when a function key is pressed. 

To assist you in locating the ARexx commands on your 
system, select the >> button to the right of the macro 
fields. This will present you with a file requester for you 
to locate the correct macro script. Selecting a script wall 
enter the entire correct pathname as Modeler expects it. 
The macro will be available immediately. 

Macro/Direct command 

With Macro << Direct Command >>, you can enter 
Macro commands directly using the Direct Macro 
Command pop-up menu. Enter the name of the macro 
script you wash to execute, then press r.The script will 
execute. 



How to use Macro (Direct option) ShLft+x 

With Macro>>>Direct, you can enter macro commands 
directly using a pop-up selection menu. Drag the pointer 
over the Macro button and select the Direct option. Enter 
the name of the macro script you wash to execute, or 
click on the Browse button to locate it with a file 
requester. Press Return or cbck OK to engage it. 



Box 

What Box does 

Box creates 2D squares and rectangles, or 3D cubes and 
solids. 

How to use Box 

Move the mouse to any view and drag out a bounding 
box. Move to another view to drag out the third 
dimension, depth. Click Make to generate the box. 

Modifiers for Box 

The Ctrl key constrains the initial 2D box to an even- 
sided square. 

Numeric parameters for Box 

Use the Numeric menu to create boxes with specific X, Y, 
Z coordinates of your choice, and to determine whether 
the sides of the box will be subdivided. 

Lo w parameter 

Enter the X-Y-Z coordinates for the front lower left 
corner of the cube. 

High parameter 

Enter the X-Y-Z coordinates for the back upper right 
corner of the cube. 



Ball 

What Ball does 

Ball creates 2D circles and ellipses, or 3D spheres, and 
ovoids. 

How to use Ball 

Move the mduse to any view and drag out a bounding 
box. The box defines the boundaries of the ball. Move to 
another view to drag out the third dimension, depth. 
Click Make to create the sphere. 

Modifiers for Ball 

The Ctrl key constrains the initial 2D circle to a perfectly 
round disk. 

Notes and tips about Ball 

Modeler can create two types of spheres: globe and 
tesselated. Select which type from the numeric menu 
(globe is the default). 



Notes and tips about Macro: 

It is best to identify Lightwave Modeler scripts and store 
them in a consistent location on your hard drive. 
NewTek recommends the following naming convention: 
filename.lwm, as in MakeBox.lwm. Also, we recommend 
you store all Modeler scripts together in the default 
drawer NewTek provides. 




Segments parameter 

Enter the number of segments for the X-Y-Z axes (to 
create a cube with subdivided faces). 

Units parameter 

Select a unit of measurement for the operation. 
Reset button 

Reset all menu values to their original settings. 




To create smooth globe spheres, there should be half as 
many Segments as there are Sides in the ball. For 
example, if you enter 24 for Sides, try 12 for Segments. 

Otherwise, use a tesselated sphere. 

Numeric parameters for Ball 

Use the Numeric menu to create spheres with user- 



specified parameters such as the number of sides and 
segments the sphere should contain. 

Ball Type parameter 

Select the type of sphere to generate: a globe or 
tesselation. Use tesselation for spheres with smoother 
profiles. If the edges of the sphere do not need to be 
smooth, use globe. 

Sides (Globe) parameter 

Enter the number of sides (radial wedges, like sections 
in a pie) for the globe. 

Segments (Globe) parameter 

Enter the number of segments (horizontal slices) for the 

globe. 

Level (Tesselation) parameter 

Enter the level of complexity for the Tesselated sphere. 

Values of 0-1 produce rough spheres, while values from 

2-4 are best. Values higher than 4 result in very complex 

spheres that will require a very long time to create and 

manipulate. 

Center parameter 

Enter the X, Y, Z coordinates for the center of the sphere. 

Disc 

What Disc does 

Disc creates 2D discs or 3D cylinders. 
How to use Disc 

Move the mouse to any view and drag out a bounding 
box. This defines the boundaries of the disc. Click Make 
to generate the disc. If you wish to create a cylinder, 
move to another view and drag out depth to the box. 

Modifiers for Disc 

The Ctrl key constrains the initial 2D circle to a perfectly 
round disk. 

Numeric parameters for Disc 

Use the Numeric menu to create shapes with user- 
specified parameters such as the number of sides and 
segments the disk or cylinder should contain, as well as 
its location. 

Sides parameter 

Enter the number of sides (radial wedges, like sections 
in a pie) for the disc. 

Segments parameter 

Enter the number of segments (horizontal slices) for the 
disc. 

Bottom parameter 

Enter the coordinate for the bottom end of the disc or 
cylinder. 




Radii parameter 

Enter the radius of the sphere for each axis. For 
example, a smaller Y radius would create a flatter, more 
squashed sphere. 

Un its parameter 

Select a unit of measurement for the operation. 
Reset button 

Reset all menu values to their original settings. 
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Top parameter 

Enter the coordinate for the top end of the cylinder. 
Axis parameter 

Select the major axis along which the disc will lie. 



Center parameter Units parameter 

Enter the center coordinates for the disc or cylinder. Select a unit of measurement for the operation. 

Radii parameter Reset button 

Enter the radii for the disc or cylinder. Differing values Reset all menu values to their original settings, 
here will create a stretched or squashed shape. 





Cone 

What Cone does 

Cone creates 2D discs or 3D cones. 

How to use Cone 

Move the mouse to any view and drag out a bounding 
box (this defines the boundaries of the cone), Move to 
another view to drag out the third dimension. Click Make 
to generate the cone. 

Modifiers for Cone 

The Ctrl key constrains the initial 2D circle to a perfectly 
round disk. 

Numeric parameters for Cone 

Use the Numeric menu to create cones with user- 
specified parameters such as the number of sides and 
segments the cone should contain, as well as its location. 

Sides parameter 

Enter the number of sides (radial wedges, like sections 
^^^in a pie) for the cone. 

Segments parametei- 

Enter the number of segments (horizontal slices) for the 
cone. 

Bottom parameter 

Enter the coordinate for the bottom end of the cone. 

Radii parameter 

Top parameter Enter the radii for the cone. Differing values here will 

Enter the coordinate for the top end of the cone. create a stretched or squashed cone shape. 



Axis parameter 

Select the major axis along which the cone will lie. 
Center parameter 

Enter the center coordinates for the cone. 



Units parameter 

Select a unit of measurement for the operation. 
Reset button 

Reset ail menu values to their original settings. 



Draw Freehand 



What Sketch does 

Sketch allows you to draw freehand shapes on the 
Modeler screen, which it then converts into curves or 
polygons. After selecting Sketch, you can choose curve 
or polygon creation using the Numeric menu before or 
after drawing a shape, as long as you do so prior to 
generating the shape into an object. 

How to use Sketch 

Move the mouse to any view and drag with either mouse 
button to draw a freehand shape (see below for the 
difference between the left and right button). Select 
Numeric and choose curve or polygon as the object to 
generate. Click OK to close the menu. Select Make to 
generate the shape. 

If you drag with the left mouse button 
A dotted line will follow the pointer. Press r or click 
Make to generate the shape, curve or polygon, 
depending on the setting in the Numeric menu. 

If you drag with the right mouse button 
A solid line will follow the pointer. As soon as you let go 
of the mouse button, Modeler will automatically generate 
the shape, curve or polygon, depending on the setting in 
the Numeric menu. (Note: You should go to the Numeric 
menu and select curve or polygon creation before 
drawing with the right mouse button.) 

Numeric parameters for Sketch 

Use the Numeric menu to select whether Sketch creates 
a curve or a polygon out of your freehand drawn shape, 
and to set the plane value for curves. 

Curve/Polygon 

Choose Curve to generate an open curve out of the 
sketched shape. Choose Polygon to generate a polygon. 




Plane parameter 

Think of Plane as a depth control. If you sketch a shape 
in the Face (XY) window, then Plane will set the Z depth 
of the location of the shape you generate. As an example, 
Sketch a heart in the Face window, select numeric, 
choose Polygon, enter -10 for Plane, click OK, then 
select Make. The heart shaped polygon will lie -10 units 
back along the Z axis. 

Units parameter 

Select a unit of measurement for the operation. 

Reset button- 
Reset all menu values to their original settings. 

Notes and tips about Sketch 

The shape you sketch is affected by how fast you move 
the mouse while drawing. The slower you draw, the 
better Sketch approximates the curvature of the shape. 

Sketch leaves the original hand-drawn line on screen, in 
case you wish to generate another shape, or if you 
generated the incorrect form (a polygon when you 
wanted a curve, for example). In such cases, click Undo. 
Then select the numeric menu and choose the other 
form. Click OK and select Make to generate the new 
form. Ever)/ time you make a curve from Sketch the 
result is slightly different. There is a randomness to the 
curve fitting process so the results will always vary. 



Numeric n 

What Numeric does 

Activates the Numeric menu for the command previously 
selected. This enables you to change the way in which 
the tool functions, or to engage it using specific numeric 
values. 



How to use Numeric 

After selecting an operation or a tool, click Numeric or 
press n on the keyboard. Enter or change the values as 
needed. Click OK to accept the new values. 
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Make Return or Enter 

What Make does 

The Make button in the Objects menu completes the 
creation of basic building block objects that you have 
dragged out or numerically set. 



How to use Make 

For example, after defining the boundaries for a sphere, 
either with the mouse or numerically, press r or click 
Make to generate the sphere. 
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Text 



Shift+w 



What Text does 

With the Text command you can access Adobe Type 1 
fonts directly from Modeler, converting letters, numbers, 
symbols, and words into flat (unextruded) 3D objects. 

How to use Text 

There are two steps. The first step is to load one or more 
Adobe fonts: select the Load button, locate the directory 
where you store Adobe fonts, and select the correct font. 
The second step is to select the correct font in the font 
pop-up selector, enter the text, and press r. 

Font 

The pop-up menu button beside this label allows you to 
scroll through the list of loaded fonts and select one for 
text generation. 




inaccuracies. Use the default setting, Sharp, for the 
majority of your text generation, as this wil] avoid the 
creation of such points. The Buffered setting allows them 
to be created, should you decide that you wish it. 

Load Font and \2m0ve Font 

Use Load Font to locate and select a PostScript font to be 
loaded into Modeler for text generation. A file requester 
will appear. Use Remove Font to unload the current font 
from memory. 



Text 

The text field beside this label allows you to enter the 
text to be generated into a 3D object. The characters that 
may be available within the selected font may be limited, 
depending on the the design of that font's creator. 
Therefore, you may or may not have ail possible 
characters allowed by the PostScript format. 

Corners 

Some PostScript fonts, when converted into 3D objects, 
have additional points near their corner vertices. When 
these polygons are bevelled, they can cause bevelling 



Notes and tips about Text 

Modeler looks for PostScript fonts in a standard 
directory. If you know how to edit text files, you can 
customize this directory by editing the Modeler 
configuration file. See "Customizing Lightwave" for 
details. 

When you load Abode Type 1 PostScript fonts into 
Modeler, more RAM is consumed. If you load too many 
fonts, or no longer need fonts you loaded earlier, use the 
Remove button to unload a font — one at a time — from 
memory. 
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What Options does 

The Options menu under Objects allows you to set up 
new object creation parameters such as the surface 
name for new polygons, whether they are one- or two- 
sided, and more. 

How to use Options 

Click Options. AD objects created afterward will take on 
the qualities you select here. Any objects created prior to 
changing these settings will be unaffected. 

Current Surface 

The four controls found beside the heading Current 
Surface allow you to enter, create, and rename surface 
names. This is an important step in modeling, one that 
allows you to identify portions of the object that will 
receive different color and texture qualities in Layout. 
These are the names that Lightwave uses to assign color 
and texture to objects when rendering. 

To assign a surface name to newly created 
polygons 

Use the Surface Name selector. The name shown here 
will be assigned to all newly created polygons. 




To create a new surface name 

Enter the name in the New Surface Name field and click 
Create. 

To rename an existing surface name 

First select the surface name using the Surface Name 
selector, then enter the name in the New Surface Name 
field, and click Rename. 

Note about Surface 

The Surface controls here are used to create surface 
names, rename surface names, and direct Modeler what 
surface name to use for newly created polygons. To 
select a name and assign to existing or previously 
created polygons, use the Surfaces command found in 
the Polygon menu. 
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The Surface Name selector is a pop-up menu that 
displays a list of all available surface names, including 
any that you create using the other surface name 
controls found here. This is convenient for creating and 
assigning surface names as you build an object, since all 
new polygons created after you exit this menu will have 
this name as their surface name. The alternative, which 
is optional, is to design the object first, then select 
sections of it and assign surface names at that time. This 
approach can be more tedious, depending on the 
complexity of the object. 

Polygons 

Choose the appropriate settings for the creation of new 
polygons. There are two selections to make here: 
Triangles/Quadrangles/Automatic, and One Side/Two 
Sides. 

Polygons that you create "by hand," by creating points 
and making them into polygons, will not be affected by 
this option. Polygons created by Modeler, such as those 
for the built-in objects, and those created during 
extrusion or lathing, wall be affected by this command. 

Triangles 

Triangles causes all of Modeler's polygon creation to use 
3-sided triangles rather than multi-sided polygons. Note: 
To turn existing polygons into triangles, refer to the 
Triple command from the Polygon menu. 

Quadrangles 

Quadrangles causes all of Modeler's polygon creation to 
use 4-sided polygon quadrangles rather than 3-sided 
polygon triangles. 

Automatic 

The automatic setting causes Modeler to determine 
whether triangles or quadrangles are preferred when 
creating new data polygons. This is based on the Flatness 
Limit. If Modeler cannot create a quadrangular polygon 
that falls within the Flatness Limit, it wih subdivide the 
quadrangle and create a set of triangular polygons. 

One Side 

When selected, One Side causes all new polygons created 
by Modeler to be single-sided. 

To make a single-sided polygon into a double-sided 
polygon: select the single-sided polygon. Copy it to 
memory. Flip the surface normal of the highlighted 
polygon. Paste the copy back into the edit window. Select 
both the original and the copy. Merge points. The result 
is a double-sided polygon. 

This option affects Modeler's built-in primitive objects 
(Box, Ball, Disc, Cone), and well as all commands that 
create new polygons (Extrude, Lathe, Skin, Morph, 
Bevel). All polygons whose points are created by hand 
will be single-sided. 



Two Sides 

When selected, Two Sides causes all new polygons 
created by Modeler to be double-sided. 

To make a double-sided polygon into a single-sided 
polygon: use the Unify command. Its purpose is to 
convert a two-sided polygon into a single-sided polygon. 

This option affects Modeler's built-in primitive objects 
(Box, Ball, Disc, Cone), and as well as all commands 
that create new polygons (Extrude, Lathe, Skin, Morph, 
Bevel). 

This option does not affect polygons whose points have 
been created/placed by hand. All polygons whose points 
are created by hand will be single-sided. 

Flatness Limit 

Flatness Limit specifies how bent or distorted a polygon 
may be before Modeler will consider it non-planar. This 
value is used by Modeler for the Automatic polygon 
creation option, and for the polygon statistics pop-up 
panel. A polygon that is not perfectly or very nearly flat is 
not Likely to render correctly in LightWave. This is of 
most concern if the object will be animated, where a 
non-planar polygon may scintillate into and out of 
visibility as its host object moves through the scene. 

The Default Flatness Limit for polygons in Modeler is 

0.5% 

Note: 

To find any questionable polygons in an object, 
choose the polygon selection mode, press w to access 
the polygon statistics menu, then, click the + key 
beside the non-planar heading. Any polygons that are 
outside of the Flatness Limit will become highlighted. 

Curve Division 

With Curve Division, you can set how smoothly curves 
should be calculated when curves are involved (all 
Multiply operations that use curves, Postscript text, etc.). 
Before generating objects from curves, choose how 
smoothly the curve should be interpolated: Coarse, 
Medium, or Fine. The greater the smoothness, the more 
polygons are used, and the smoother the resulting curve 
division. 

When creating points (prior to converting them into a 
curve), you can force more accurate curve division 
anywhere along the curve by placing several points very 
close together. This results in more straight-line 
segments along that section of the curve, creating a 
smoother profile to that portion of the curve. 

Note: 

Many of these options are saved by Modeler when you 
exit. If, in later sessions, you find that you are 
inadvertantly creating unwanted polygons, check 
your Options settings. 
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The Modify menu contains various tools for modifying items on screen, from simple rotation and movement to advanced 
masting and bending. Tools are grouped into three sections. Each section contains commands that are somewhat more 
specific than their same-position counterparts within the group above. For example, the Move command (first button, 
first group) is for general movement, while the Shear command (first button, second group) is a more specific form of 
movement where only one portion of the item moves, and Magnet (first button, third group) is even more specific, where 
you define a specific area affected by movement. 
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What Move does 

Move will move the selected item to a different location. 
How to use Move 

Select the item to manipulate. Click Move. Move the 
pointer to an edit window, and drag the mouse to move 
the selected item. As you drag the mouse, the distance 
you move is displayed in the Coordinates window. 

Modifiers for Move 

If you hold down Ctrl as you drag the mouse, you will 
limit the movement of the selected item to up/down, 
left/right, or diagonal movement. This is useful for 
moving the selected item in one direction only, without 
shifting it on other axes at the same time. 

Notes and tips about Move 

You can drag with the cursor positioned anywhere within 
any of the three view windows. The pointer does not 
need to be located on top of the item you are moving. 
The view you choose for the operation you are working 
in determines on which two axes the selected objects 
may be moved. 

When moving points, there are two other useful point 
movement tools which may be more useful, depending 
on what you need to do. They are Jump and Drag. 

• Jump j moves the selected point to the current 
location of the cursor instantly. The move is 
immediate, and the point appears to jump to the 
cursor. (If you select multiple points, all points will 
jump to the new position while maintaining their 
relationship to one another, with the last-selected 
point jumping to the location of the pointer.) 

• Drag (Modify menu) allows you to move points 
individually. With nothing selected, Drag allows you 
to drag any point to a new location. With one or 
more points selected, only those may be dragged. 
With a polygon selected, only those points attached to 
the polygon may be dragged. 
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Numeric parameters for Move 

The numeric menu allows you to enter exact values for 
the Move command, and the unit of measurement. 
Values are stated in terms of distance along the X, Y, and 
Z axes in relation to the object's current position. 

X parameter 

Enter a value to move the object along the X axis. Values 
may be either positive or negative. A value of 0 indicates 
no movement along this axis, 

Y parameter 

Enter a value to move the object along the Y axis. Values 
may be either positive or negative. A value of 0 indicates 
no movement along this axis. 

Z parameter 

Enter a value to move the object along the Z axis. Values 
may be either positive or negative. A value of 0 indicates 
no movement along this axis. 

Units parameter 

Use the plus/minus buttons to select a unit of 
measurement. For example, an X value of 5 with Units set 
to mm will move the object 5 millimeters toward the 
positive end of the X axis. 

Reset button 

Click Reset to clear all fields to 0 and reset the Units 
setting. 
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Rotate 




What Rotate does 

Rotate will rotate the selected item around a single axis. 
How to use Rotate 

Select the item to manipulate. Click Rotate. Move the 
cursor to an edit window, and drag the mouse to rotate 
the selected item. As you drag the mouse, the degree of 
rotation is displayed in the Coordinates Window. 

Modifiers for Rotate 

The Ctrl key constrains rotation to increments of 15°. 

Notes and Tips about Rotate 

The axis of rotation is centered on the pointer's location. 
For the selected item to rotate evenly around a central 
axis, center the pointer on this axis before rotating. To 
"twist" objects or offset the rotation, selr- the item and 
perform a rotation with the pointer off to one side. 

There are two useful shortcut rotate commands which 
ma\ be invoked from the keyboard, no matter what 
Modeler menu may be active. These commands are e 
(rotate 90° counter-clockwise) and r (rotate 90° 
clockwise). No matter which edit window you are in, 
these commands rotate the selected item(s) around the 
current location of the pointer. 

Numeric parameters for Rotate 

The numeric menu allows you to operate the Rotate 
command with greater precision. Here you can select an 
axis for the rotation, the amount of rotation, the 



coordinate location on which the rotation is centered, 
and the unit of measurement. 

Axis parameter 

This is the axis around which the rotate operation will 
occur. 

Angle parameter 

This is the angle to which the selected items should be 
rotated. This value can be positive or negative. An angle 
value of 0 would be no rotation. 

Center parameter 

This is the coordinate location through which the axis of 
rotation runs. 

Units parameter 

Use the plus/minus buttons to select a unit of 
measurement. 

Reset button 

Click Reset to clear all fields to 0 and reset the Units 
setting. 
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What Size does 

Size changes the dimensions of the selected item equally 
on all three axes. 

How to use Size 

Select the item to manipulate. Click Size. Move the 
cursor to an edit window, and drag the mouse to resize 
the selected item. The size factor is displayed in the 
Coordinates window as you drag the mouse. 

Notes and tips about Size 

The selected item resizes equally in all dimensions, 
regardless of the pointer's location. If the pointer and/or 
object are off-center of the origin, the object will tend to 
move somewhat in the direction you drag (while 
resizing). Using the numeric menu, you can specif)/ a 
coordinate location that is centered on the object, for 
exact sizing without movement. 

The location of the pointer in relation to the object 
affects how the object will shrink or enlarge. Drag to the 
left to shrink the item, drag to the right to enlarge it, 




Don't confuse Modeler's Size command with Layout's 
Size button. The Size command in Modele affects the 
object's actual size. An object resized within Layout, then 
saved over its old file name, will load back into both 
Layout and Modeler in its original size. The size 
command in Layout is ~neu primarily to change an 
object's size within an animation. Size information within 
Layout is a part of the Scene file description, not the 
Object itself. 
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Numeric parameters for Size 

Hie numeric menu allows you to operate the Size 
command with strict precision. Here you can enter the 
multiplication factor, the coordinate location around which 
the resizing is centered, and the unit of measurement. 

Factor parameter 

This is the multiple that is applied to the selected item. 
Values can be positive or negative (negative values simply 
flip the object upside down) . A factor of 0 causes no 
change. 



Center parameter 

This is the coordinate location from which resizing occurs. 
Units parameter 

Use the plus/minus buttons to select a unit of 
measurement 

Reset button 

Click Reset to clear all fields to 0 and reset the Units setting. 



Stretch b 

What Stretch does 

Stretch wall stretch a polygon or an object. 
How to use Stretch 

Select the item to manipulate. Click Stretch. Move the 
cursor to an edit window, and drag the mouse to stretch 
the selected item. T he factor of stretching — for each 
axis — is displayed in the Coordinates window. 

Modifiers for Stretch 

Ctrl influences Stretch in two ways. First, if you move die 
mouse along one axis, stretching occurs along that axis 
only, with the other axis constrained. Second, if you move 
the mouse along the constrained axis to "force" it into 
activity, then both axes will be stretched equally. Watch the 
Coordinates window while you do this to see the effect 
numerically. 

Notes and tips about Stretch 

The View window determines the two axes used for 
stretching. Unlike size, Stretch does not affect all three axes 
equally. The location of the pointer in relation to the object 
determines how the object will stretch. As you drag, objects 
wall stretch smaller toward the pointer, or stretch larger 
away from the pointer. 

r . he selected item stretches equally in all dimensions, 
regardless of the pointer's location. If the pointer an^or 
object are off-center of the origin, the object will tend to 
move somewhat in the direction you drag (while 
stretching) , Using the numeric menu, you can specify a 
coordinate location that is centered on the object, for exact 
stretching without movement. 

The location of the pointer in relation to the object affects 
how the object will shrink or enlarge. Drag to the left to 
shrink the item, drag to the right to enlarge it. 




Numeric parameters for Stretch 

The. numeric menu allows you to operate the Stretch 
command with strict precision. Here you can enter the 
multiplication factor for each axis, the coordinate location 
on which the resizing is centered, and the unit of 
measurement. 

Factor parameter 

This is the multiple that is applied to the selected item. 
Values i an be positive or negative. A factor of 0 causes no 
change. 

Center parameter 

This is the coordinate location from which stretching takes 
place. 

Un its parameter 

Use the plus/minus buttons to select a unit of 
measurement. 

Reset button 

Click Reset to clear all fields to 0 and reset the Units 
setting. 
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What Drag does 

Drag allows you to move individual points around the 
screen without having to select them first. 

How to use Drag 

Click Drag. Move the cursor to an edit window and over 
any point. Click and hold the left mouse button, then drag 
the mouse to move the point. The cursor will disappear 
when you click so that you can see the point's location 




exactly, while you manipulate it. The distance of movement distance along the X, Y, and Z axes in relation to the 
is displayed in the Coordinates window. object's current position. 



Modifiers for Drag 

Ctrl influences Drag to adhere more closely to one of three 
axes: the two identified in the edit window you choose, and 
diagonally within that window; The constrained axis is that 
axis in which direction you .first move the mouse. 

Notes and tips about Drag 

If no polygons are selected, then Drag wall operate on the 
point (s) directly beneath the cursor. If any polygons are 
selected, then Drag may be used on any point of the 
selected polygons only. This is useful if you need to drag 
one point that lines up with another point. Select a polygon 
belonging only to the point you wish to edit, then select 
Drag and move that point to the desired location. 

Remember that if any points are lined up along an axis, you 
may end up dragging more points than you expect, In such 
cases, you may need to select the specific point first. 

Numeric parameters for Drag 

Numerically, Drag is the same function as Move. It simply 
repositions points, one at a time. The numeric menu allows 
you to enter exact values for the Drag command, and the 
unit of measurement.. Values are stated in terms of 



X parameter 

Enter a value to move the object along the X axis. Values 
may be either positive or negative. A value of 0 indicates no 
movement along this axis. 

Y parameter 

Enter a value to move the object along the Y axis. Values 
may be either positive or negative. A value of 0 indicates no 
movement along this axis. 

Z parameter 

Enter a value to move the object along the Z axis, Values 
may be either positive or negative. A value of 0 indicates no 
movement along this axis. 

Units parameter 

Use the plus/minus buttons to select a unit of 
measurement. For example, an X value of 5 with Units set 
to mm will move the object 5 millimeters toward the 
positive end of the X axis. 

Reset button 

Click Reset to clear all fields to 0 and reset the Units 
setting. 
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What Shear does 

Use Shear to tilt or angle polygons and objects. An example 
of shearing is to convert standard Roman style text into 
italic text. 

How to use Shear 

Select the item to manipulate. Click Shear. Move the cursor 
to an edit window, then drag with the left mouse button. 
The object can be sheared on either of the two axes 
identified on the edges of the edit window you use. If you 
select the edit window that shows the X and Y axes, then 
shearing can occur on both of these two axes, depending 
upon how you move the mouse. The distance you move the 
cursor on each axis is displayed in the Coordinates 
Window. 
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Modifiers for Shear 

Ctrl influences Shear to adhere more closely to one of three 
axes: the two identified in the edit window you choose, and 
diagonally within that window. The constrained axis is that 
axis in which direction you first move the mouse. 

Numeric parameters for Shear 

The numeric menu allows you to alter the characteristics of 
the Shear tool, whether you choose to operate it m muaJJy 
or numerically. When you enter values for X, Y, or Z axis, 



30 



exiting this menu will perform an automatic Shear 
operation with the settings you entered. If you wish to alter 
Shear's settings yet perform the shear manually, ignore the 
X, Y, and Z fields. Leave them set to 0. Change only the 
other settings, exit the menu, and manipuJate the object 
with the mouse. The new parameters will be in effect. 

Axis parameter 

This is the axis which Shear will use as the basis for the 
shearing operation. It is equivalent to the edit window you 
would select for a manual shear. 

Range parameter 

Range selects how much of the object will be affected. 
Automatic affects the entire length of the object along the 
selected axis. Fixed affects the object between two 
coordinate points along the selected axis. When Fixed is 
selected, enter the Low and High points for the range. 

Sense parameter 

Sense selects which end of the object will be affected. 
Positive (+) means the end of the object that faces into the 
positive selected axis will be sheared. The negative end of 
the object remains fixed. Negative (-) means that the end of 



the object that faces into the negative selected axis will be 
sheared. The positive end of the object remains fixed. 

Ease-in, Ease-out parameter 
Normally, Shear will affect the entire object in a linear 
fashion. The ease controls alter the shearing of the 
segments to form a curve rather than a straight line. Ease- 
in curves from the fixed end of the object toward the 
sheared end. Ease-out curves from the sheared end of the 
object toward the fixed end. 

Shear Amount (X } Y } Z fields) parameter 

Shear Amount is the distance that the object is sheared in 

any given direction. The default value, 0, causes no 

shearing to occur. A value of X lm would cause the object 

to be sheared 1 m on the X axis. Negative Shear values are 

acceptable. 

Units parameter 

Select a unit of measurement for the operation. 
Reset button 

Reset all menu values to their original settings. 
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What Twist does 

Twist allows you to twist an object as if you could grab it 
and wrench it at one end. 

How to use Twist 

Select the item to manipulate. Click Twist Drag the mouse 
and the object will twist around the pointer's location as its 
center of rotation. As you drag the mouse, the degree of 
twisting shows in the Coordinates window. 

Modifiers tor Twist 

The Ctrl key constrains the rotation of Twist to increments 
of 15°. 

Notes and tips about Twist 

The object will be twisted on the unidentified axis in the 
edit window you choose. If you select the edit window that 
shows the X and Y axes, then masting will occur around the 
Zaxis. 

If you do not wish to twist manually, enter Factor and 
Center values in the numeric menu. Men you exit the 
menu, the twist operation wall be performed according to 
the settings you entered. 

Objects consisting of 4-sided polygons should probably be 
converted to 3 -sided triangles before twisting. Too much 
twisting can turn 4-sided polygons into non-planar 
polygons, which can cause rendering errors. This is 
especially true if the surface is to be smoothed. Use the 
Triple command in the Polygon menu to turn polygons in 
the object into triangles before two sting. 
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Numeric parameters for Twist 

The numeric menu allows you to alter the characteristics of 
the Twist tool, whether you choose to operate it manually 
or numerically. When you enter values for Angle and 
Center, exiting this menu will perform an automatic twist 
operation with the settings you selected. If you wish to alter 
Twist's settings yet perform the twist manually, ignore the 
Angle and Center values. Change only the others. Exit the 
menu and manipulate the object with the mouse. The new 
settings will be in effect. 

Axis parameter 

This is the axis around which the twist operation will 
occur. 

Ra nge para meter 

Range selects how much of the object will be affected. 
Automatic affects the entire length of the object along the 
selected axis. Fixed affects the object between two 
coordinate points along the selected axis. When Fixed is 
selected, enter the Low and High points for the range. 

Sense parameter 

Sense selects which end of the object will be affected. 
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Positive (+) means the end of the object that faces into the 
positive selected axis will be twisted. The negative end of 
the object remains fixed. Negative (-) means that the end of 
the object that faces into the negative selected axis will be 
twisted. The positive end of the object remains fixed. 

Ease-in, Ease-out parameter 
Normally, Twist will affect all polygons in the object 
e ually, in a linear or straight-line fashion. The ease 
controls alter the twisting of the segments to form a curve 
rati ir than a straight line. Ease-in curves from the fixed 
end of the object toward the twisted end. Ease-out curves 
from the twisted end of the object toward the fixed end. 

Angle parameter 

Angle is a rotation value that detennines how much twisting 
takes place. The default value, 0, causes no twisting to 

Taper 1 1 (uniform taper) 

What Taper 1 does 

Taper 1 will taper an object or polygon equally on two 
axes. Tapered objects include such shapes as a pyramid, a 
candle, a pedestal, and the nose of a jet airliner. 

How to use Taper 1 

Select the item to manipulate. Click Taper 1. Move the 
cursor to an edit window, then drag with the left mouse 
button. If the cursor starts at the object's center, then the 
object will taper symmetrically. If the cursor is off to one 
side of the object, it will taper in a skewed manner, tending 
to shear in the direction you drag at the same time. As you 
drag the mouse, the amount of tapering shows as the 
Factor amount in the Coordinates Window. 

Notes and tips about Taper 1 

The item will taper on the two axes identified at the sides of 
the edit window you choose for the operation, i.e., in the 
Face view (Z axis) , the X and Y axes can be tapered. In the 
Left view (X axis) , the Y and Z axes can be tapered. In the 
Top view (Y axis) , the X and Z axes can be tapered. 

If you do not wish to taper manually (by dragging with the 
mouse), enter Factor and Center values in the numeric 
menu. When you exit the menu, the taper operation will be 
performed according to those settings. 

Numeric parameters for Taper 1 

The numeric menu allows you to alter the characteristics of 
the Taper I tool whether you choose to operate it 
manually or numerically. When you enter values for Factor 
and Center, exiting this menu will perform an automatic 
taper operation with the settings you selected. If you wish 
to alter Taper I s settings yet perform the taper manually, 
ignore the Factor and Center values. Change only the 
others, Exit the menu and manipulate the object with the 
mouse. The new settings will be in effect. 



occur. A value of 180° would cause the object to be twisted 
180° with regard to the Center value (below). Negative 
Twist values are acceptable. 

Center parameter 

Center works in conjunction with Angle. This is the 
coordinate location through which the Twist axis tuns, and 
around which the selected item wall be twisted. Use a 
Factor and Center value when you wish Modeler to 
perform the twist operation automatically. 

Units parameter 

Select a unit of measurement for the operation. 
Reset button 

Reset all menu values to their original settings. 
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Axis parameter 

This is the axis along which the taper operation will occur. 
Range parameter 

Range selects how much of the object will be affected, 

Automatic affects the entire length of the object along the 
selected axis. Fixed affects the object between two 
coordinate points along the selected axis. When Fixed is 
selected, enter the Low and High points for the range. 

Sense parameter 

Sense selects which end of the object will be affected. 
Positive (+) means the end of the object that faces into the 
positive selected axis will be tapered. The negative end of 
the object remains fixed. Negative (-) means that the end of 
the object that faces into the negative selected axis will be 
tapered. The positive end of the object remains fixed. Sense 
is not active with Fixed Range values. 

Ease-in, Ease-out parameter 
Normally, Taper will affect all polygons in straight-line 
fashion. The ease controls alter the tapering of the 
segments to form a curve rather than a straight line. Ease- 
in curves from the fixed end of the object toward the 
tapered end. Ease-out curves from the tapered end toward 
the fixed end. The Sense setting affects ease-in and ease- 
out, since it determines which end of the object is fixed. 

Factor parameter 

Factor is a multiplication value that determines how much 
tapering takes place. The default value, 1, causes no 



tapering to occur. A value of 10 would cause one end of 
the object to be multiplied 10 times its current size, with 
the remainder of the object being tapered to meet it. 
Negative Taper values are acceptable. 

Center parameter 

Center is the coordinate Location through which the Taper 
1 axis runs, and around which tapering takes place. It 
works in conjunction with Factor (above) when the Factor 



Taper 2 (general taper) 

What Taper 2 does 

Taper 2 will taper an object or polygon on any two axes 
independently. 

How to use Taper 2 

Select the item to manipulate. Click Taper 2. Move the 
cursor to an edit window, then drag with the left mouse 
button. The two axes may be tapered symmetrically or 
asymmetrically, depending wh tn you drag the mouse up 
and down, or left and right. The location of the cursor in 
relation to the object also determines how it may be 
tapered. If the cursor is off to one side of the object, it will 
taper in a skewed manner, tending to shear while tapering 
in the direction you drag at the same time, \& you drag the 
mouse, the amount of tapering (the factor value) shows in 
the Coordinates Window 

Modifiers for Taper 2 

Ctrl influences Taper 2 in two ways. First, if you move the 
mouse along one axis, tapering occurs on that axis only, 
with the other axis constrained. Second, if you move the 
mouse along the constrained axis to "force" it into activity, 
then both axes wall be tapered equally, 

Watch the Coordinates window while you do this to see the 
effect numerically. 

Notes and tips about Taper 2 

The object will be tapered on the axes identified at the 
edges of the edit window. If you select the Z axis window 
(the Bottom view) that shows the X and Y axes, then Taper 
2 will affect only the X and Y axes. 

Numeric parameters for Taper 2 
The numeric menu allows you to alter the characteristics of 
the Taper 2 tool, whether you choose to operate it either 
manually or numerically. When you enter values for 
Factors and Center, exiting this menu will perform an 
automatic taper operation with the settings you selected. If 
you wish to alter Taper 2's settings yet perform the taper 
manually, ignore the Factors and Center values. Change 
only the others. Exit the menu and manipulate the object 
with the mouse. The new settings will be in effect. 



value is greater or lesser than 1 . Use a Factor and a Center 
value when you wish Modeler to perform the Taper 1 
operation automatically upon exiting this menu. 

Units parameter 

Select a unit of measurement for the operation. 



Reset button 

Reset all menu values to their original settings. 




Axis parameter 

This is the axis along which the taper operation will occur. 
Range parameter 

' inge selects how much of the object will be affected. 
Automatic affects the entire length of the object along the 
selected axis. Fixed affects the object between two 
coordinate points along the selected axis. When Fixed is 
selected, enter the Low and High points for the range. 

Sense parameter 

Sense selects which end of the object will be affected. 

eftive (+) means the end of the object that faces into the 
positive selected axis will be tapered. The negative end of 
the object remains fixed. Negative (-) means that the end of 
the object that faces into the negative selected axis will be 
tapered. The positive end of the object remains fixed. 

Ease-in, Ease-out parameter 
Normally, Taper will affect all polygons in straight-line 
fashion. The ease controls alter the tapering of the 
segmen $ to form a curve rather than a straight line. Ease- 
in curves from the fixed end of the object toward the 
tapered end. Ease-out curves from the tapered end towax 
the fixed end. For the selected Axis, Ease-in and Ease-Out 
also affect how the item is tapered lengthwise. 

Factor parameter 

Factors are multiplication values that determine how much 
tapering takes place on each axis. The default value, 1, 
causes no tapering to occur. A value of 10 would cause ne 
end of the object to be multiplied 10 times its current size 
for that axis, with the remainder of the object being 
adjusted to taper toward it. A unique feature of Taper 2's 
numeric menu is that you can taper the selected item on all 
three axes. In such a case, the object's length along that 
axis will also be tapered. Negative Taper values are 
acceptable. 
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Center parameter 

Center is the coordinate location through which the Taper 
2 axis runs, and around which tapering takes place. It 
works in conjunction with Factors (above) when any 
Factors value is greater or lesser than 1. Use Factors and a 
Center value when you wash Modeler to perform the Taper 
2 operation automatically upon exiting tliis menu. 



Bend 

What Bend does 

Bend will bend an object, as if you took it into your hands 
and bent it. t will work on polygons, but may create non- 
planar polygons that will not render properly without 
tripling. 

How to use Bend 

Select the item to manipulate. Click Bend. Move the cursor 
to an edit window, then drag with the left mouse button. 
The degree of bending is displayed in the Coordinates 
window. 

Notes and tips about Bend 

The axis that you are "looking into" in the edit window is 
the axis on which the selected item will bend. Objects 
consisting of 4-sided polygons should probably be 
converted to 3-sided triangles before bending. Too much 
bending will turn 4-sided polygons into non-planar 
polygons, which can cause rendering errors. This is 
especially true if the surface is to be smoothed. Use the 
Triple command in the Polygon menu to turn polygons in 
the object into triangles before bending. 

Modifiers for Bend 

lie Ctrl key constrains the rotation of Bend to increments 
of 15°. 

Numeric parameters for Bend 
Click Numeric after selecting Bend to alter the 
characterstics of the Bend tool, or to enter specific values 
for the Bend operation. 

Axis parameter 

This is the axis around which the rotate operation will 
occur. 

Range pa rameter 

Range selects how much of the object will be affected. 
Automatic affects the entire length of the object along the 
selected axis. Fixed affects the object between two 
coordinate points along the selected axis. When Fixed is 
selected, enter the Low and High points for the range. 

Sense parameter 

Sense selects which end of the object will be affected. 
Positive (+) means the end of the object that faces into the 
positive selected axis will be bent, while the negative end of 
the object remains fixed. Negative (-) means that the end of 



Units parameter 

Select a unit of measurement for the operation. 
Reset button 

Reset all menu values to their original settings. 
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the object that faces into the negative selected axis will be 
bent, while the positive end of the object remains fixed. 

Angle parameter 

Angle is used to determine the facing angle of one end of 
the bent item. For example, if you chose to bend a 10- 
segment pole an angle of 90° from one end, then the 
starting end would remain in place while the other end 
would have angled by 90°. The segments in between these 
ends would be shifted to make a smooth transition 
between the two. The default value, 0, causes no bending to 
occur. Negative Bend values are acceptable. 

Direction parameter 

Direction serves to determine the direction in which the 
item should bend. Direction may be any value, and is 
determined on a heading-basis where 360° is a full circle. 
The rule for Bend direction is complex to explain when 
using numeric menu command, since it is based on the 
XYZ axes and the right-hand rule. As an example, if the 
bend is along the Z axis, with the +Z end bending, then 
direction 0 will bend toward the +X direction, 90 in the +Y 
direction, 180 is -X and 270 is -Y. Direction reverses if the 
sense of the bend is inverted. Unless you have an in-depth 
knowledge of 3D space, it is often easiest to experiment, 
since the Undo button is always handy! 

Center parameter 

Center works in conjunction with Angle. This is the 
coordinate location through which the Bend axis runs, and 
along which bending takes place. Use a Factor and Center 
value when you wish Modeler to perform the Bend 
operation automatically. 

Units parameter 

Select a unit of measurement for the operation. 
Reset button 

Reset all menu values to their original settings. 
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Magnet 

What Magnet does 

Magnet can push or pull points or polygons inward or 
outward from an object, as if attracting or repelling them. 

How to use Magnet 

Select the item to manipulate. Click Magnet. Move the 
cursor to an edit window, drag out a bounding box with 
the left mouse button. This defines a magnetic column that 
extends into the selected window. If you wish to limit 
magnetism to a defined box, move the pointer to another 
window and drag out specific limits to the bounding box. 
Drag the handle in the center of the box to position it 
further. Once the box is in place, drag with the right mouse 
button to push or pull points or polygons. The amount of 
movement is displayed in the Coordinates window. 

Modifiers for Magnet 

Ctrl influences Magnet to adhere more closely to one of 
three axes: the two identified in the edit window you 
choose, and diagonally within that window. The 
constrained axis is that axis in which direction you first 
move the mouse. 

Notes and tips about Magnet 

Points are pulled in the direction that you drag. The 
bounding box represents the sphere of influence for the 
Magnet tool's "pull." The amount of pull exerted by the 
magnet is stronger for those points that are closer to its 
center. A point near the center of the box will follow the 
mouse pointer exactly, while nearby points will move less 
under the lesser field of influence. Use die Numeric menu 
for Magnet to change the size of the bounding box and 
therefore Magnet's field of influence. 

To pull a specific portion of an object, select the specific 
points/polygons/volume you wish to affect, then use the 
Magnet tool. Although the Magnet's radius may extend 
beyond the selected items, only the selected items will feel 
the Magnet's pull. 

Numeric parameters for Magnet 

The numeric menu allows yon to define the extent of the 
Magnet tool's "pull," as well as its central location. 



Magnet 




None, X, Y, ZAxis parameter 
This option selects the "magnetic box" mode, or one of 
three "magnetic columns" along the major axes. None 
selects a defined bounding box. X, Y, or Z selects a box that 
extends along that axis and affects everything that falls 
within it. 

Radius parameter 

The value entered here is the radius for the Magnet tool's 
sphere of influence. 

Center parameter 

This is the coordinate location where Magnet's influence is 
centered, 

Offset parameter 

Enter a value here to engage the Magnet tool automatically 
upon exiting the numeric menu. This coordinate value 
indicates the distance you would have dragged the Magnet 
tool, had you operated it manually via the mouse. Use this 
when you need to engage the Magnet tool in a very specific 
direction and location. 

Units parameter 

Use the plus/minus buttons to select a unit of 
measurement. For example, a radius value of 1 with Units 
set to 1 will create a magnetic sphere of influence that 
extends 1 meter outward from the crosshair in all 
direction) . 

Reset button 

Click Reset to clear all fields to 0 and reset the Units 
setting. 



Vortex 

What Vortex does 

Vortex is a special kind of rotation tool. It spins the 
contents of a bounded area, more in the center than on the 
outer edges, resulting in an effect much like that of a spiral. 
An example of an object made by Vortex would be lines of 
points in the shape of wheel spokes, formed by Vortex into 
a spin g ' ixy. 

How to use Vortex 

Vortex utilizes both the left and right mouse button. With 
the left button, you define the bounding area. Then, with 
the right button, you manipulate the rotation. The steps 
follow. 

Select Vortex. Move the pointer to an edit window and drag 
out a square. At this point, you are defining a bounding 
column, with the column extending infinitely along the in- 
and-out axis of this window. (In the other edit windows, 
you will see the bounding edges extending offscreen.) You 
may use this, or define a bounding box if you prefer. To do 
so, move to another edit window and drag. The column 
ends will jump to the pointer, allowing you to specify a 
bounding box shape. 

Once you have defined the bounding area, position the 
pointer and drag with the right mouse button. The 
pointer': ocation is the center of rotation, and the pointer 
may be positioned in any edit window for this second half 
of the Vortex operation. As you drag the mouse, you will 
see the contents of the bounded area rotate or spin in a 
spiral manner. 
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None, X, Y s /Axis parameter 
This option selects the "vortex bounding bo A node, or 
one of three 'Vortex bounding columns" along the major 
axe :. None selects a bounding box. X, Y, or Z select a 
square column that extends infinitely along that axis and 
affects everything that falls within it. 

Radius parameter 

The value entered here is the radius for the Vortex tool's 
sphere of influence. 

Center parameter 

This is the coordinate location where Vortex's bounding 
intluence is centered 

Axis parameter 

This is the axis around which an automatic rotation takes 
place. This setting, along with the Angle parameter, is the 
equivalent of dragging with the right mouse button while 
the pointer is centered on the axis chosen here. 



Modifiers for Vortex 

The Ctrl key constrains the rotation of Vortex to increments 
of 15°. 

Notes and tips about Vortex 

Once you define the bounding area, you can move from 
one edit window to the next, to affect the object with 
multiple rotations. 

If after defining a bounding column, you unintentionally 
click the left mouse button in another edit window, causing 
the Vortex tool to define a bounding box, you must enter 
the numeric menu for Vortex and change the None button 
to the axis corresponding to the column you desire. Exit 
the menu by choosing OK, and the bounding column will 
return. 

Numeric parameters for Vortex 

Enter the numeric menu for Vortex to manipulate the tool 
with specific values rather than manually. 



Angle parameter 

This is the amount of rotation applied on the selected Axis 
parameter. If a value other than 0 is entered here, then 
exiting the menu with the OK button will cause an 
automatic operation of the Vortex tool on the bounded 
area. If 0 is entered here, then the \ ortex settings will be in 
effect, and you may operate the tool manually after exiting 
the menu. 

Units parameter 

Use the plus/minus buttons to select a unit of 
measurement. 

Reset button 

Click Reset to clear all fields to 0 and reset the Units 
setting. 
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Polel 

What Pole 1 does 

Pole 1 is a special kind of size tool thai affects a bounded 
area. Where Taper 1 acts on two axes of art object equally, 
so, too, does Pole 1. It pushes or pulls the contents of a 
bounded area like a repulsing magnet in unusual ways. 
Pole 1 is useful for forming more natural, organic shapes. 

How to use Pole 1 

Pole 1 utilizes both the left and right mouse button. With 
the left button, you define the bounding area Then, with 
the right button, you manipulate the tool. The steps follow. 

Select Pole 1. Move the pointer to an edit window and drag 
out a square. At this point, you are defining a bounding 
column, with the column extending infinitely along the in- 
and-out axis of this window. (In the other edit windows, 
you will see the bounding edges extending off screen.) You 
may use this, or define a bounding box if you prefer. To do 
so, move to another edit window and drag. The column 
ends will jump to the pointer, allowing you to specif)' a 
bounding box shape. 

Once you have defined the bounding area, position the 
pointer and drag with the right mouse button. The 
pointer's location is the center of the effect, and the pointer 
may be positioned in any edit window for the second half 
of the Pole 1 operation. As you drag the mouse, you will 
see the object deform. 

Notes and tips about Pole 1 

If you create a bounding area exactly centered on the 
object, and position the mouse exactly at the object's 
center when you manipulate Pole 1, you will resize the 
object in perfect scale (as if you had simply Sized it) . Once 
the mouse is slightly off-center, the Pole 1 tool acts as 
expected. 

Two factors will affect the operation of Pole 1 : the position 
of the pointer when you drag with the right mouse button, 
and the size of the bounding area. Pointer position alters 
the effect of the tool, as it does for many of Modeler's tools. 
And if the bounding area is off-center, so that there is 
greater surrounding space to one side of the object, then 
that side of the object will be affected more. With this 
knowledge you can cause the tool to influence different 
portions of an object in different amounts. 
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If you position the pointer to one side of the object, and 
right-drag away from it, the opposite side of the object will 
be affected. If you right-drag toward the object, the near 
side will be affected. With an off-center bounding box, you 
may experience different results, since the bounding area 
affects the tool's influence. 

Numeric parameters for Pole 1 

Enter the numeric menu for Pole 1 to manipulate the tool 

with specific values and settings. 

None, X, Y, ZAxis parameter 
This option selects the "box" mode, or one of three 
"column" modes along the major axes. None selects a 
bounding box. X, Y, or Z selects a square column that 
extends along mat axis and affects everything that falls 
within it. 

Radius parameter 

The value entered here is the radius for the Pole 1 tool's 
sphere of influence. 

Center parameter 

This is the coordinate location where Pole l's influence is 
centered. 

Factor parameter 

This parameter is applied to the object equally on two axes 
(or portion of the object) within the bounded area. 

Units parameter 

Use the plus/minus buttons to select a unit of 
measurement. 

Reset button 

Click Reset to clear all fields to 0 and reset Units 



Pole 2 



What Pole 2 does 

Pole 2 is a special kind of stretch tool that affects a 
bounded area. Where Taper 2 acts on two axes of an object 
independently, so too does Pole 2. It pushes or pulls the 
contents of a bounded area like a repulsing magnet in 
unusual ways. Like Pole 1, Pole 2 is useful for forming 
more natural, organic shapes. 



How to use Pole 2 

Pole 2 utilizes both the left and right mouse button. With 
the left button, you define the bounding area. Then, with 
the right button, you manipulate the tool. The steps follow. 

Select Pole 2. Move the pointer to an edit window and drag 
out a square. At this point, you are defining a bounding 
column, with the column extending infinitely along the in- 
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and-out axis of this window. (In the other edit windows, 
you will see the bounding edges extending offscreen.) You 
may use this, or define a bounding box if you prefer. To do 
so, move to another edit window and drag. The column 
ends will jump to the pointer, allowing you to specify' a 
bounding box shape. 

Once you have denned the bounding area, position the 
pointer and drag with the right mouse button. The 
pointer's location is the center of the effect, and the pointer 
may be positioned in any edit window for the second hall 
of the Pole 2 operation. As you drag the mouse, you will 
see the object deform. 

Notes and tips about Pole 2 

If you create a bounding area exactly centered on the 
object, and position the mouse exactly at the object's 
center when you manipulate Pole 2, you will tend to resize 
(and somewhat reshape) the object (as if you had simply 
stretched it). Once the mouse is slightly off-center, the Pole 
2 tool acts as expected. 

Two factors will affect the operation of Pole 2: the position 
of the pointer when you drag with the right mouse button, 
and the size of the bounding area. Pointer position alters 
the effect of the tool, as it does for many of Modeler's tools. 
And if the bounding area is off-center, so that there is 
greater surrounding space to one side of the object, then 
that side of the object will be affected more. With this 
know idge you can cause the tool to influence different 
portions of an object in different amounts. 

If you position the pointer to one side of the object, and 
right-drag away from it, the opposite side of the object will 
be affected. If you right-drag toward the object, the near 
side will be affected. With an off-center bounding box, you 
may experience different results, since the bounding area 
affects the tool's influence. 

Numeric parameters for Pole 2 

Enter the numeric menu for Pole 2 to manipulate the tool 
with specific values and settings. 




Numeric n 



What Numeric does 

Activates the Numeric Menu for the command previously 
selected. This enables you to change the way in which the 
tool functions, or to engage it using specific numeric 
values. 



Pole 




None, X, Y, ZAxis parameter 
This option selects the "box" mode, or one of three 
"column" modes along the major axes. None selects a 
bounding box. X, Y, or Z selects a square column that 
extends along that axis and affects everything that falls 
within it. 

Radius parameter 

The value entered here is the radius for the Pole 2 tool's 
sphere of influence. 

Center parameter 

This is the coordinate location where Pole 2's influence is 
centered. 

Factor parameter (X, Y, Z) 

This parameter is applied to the object (or portion of the 
object) within the bounded area. You may enter any 
combination of factor values for the three axes. 

Units parameter 

Use the plus/minus buttons to select a unit of 
measurement. 

Reset button 

Click Reset to clear all fields to 0 and reset the Units setting. 



How to use Numeric 

After selecting an operation or a tool, click Numeric or 
press n on the keyboard. Enter or change the values as 
needed. 

Click OK or Apply to accept the values and perform the 
operation. 



Click on Keep to accept the values, but not perform the 
operation, allowing you to interactively perform the 
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The Multiply menu 



The Multiply menu contains commands for working with 3D shapes. Each of the commands on the Multiply menu works with 
multiple copies of the original shape, hence the title Multiply. 

• Extrude creates a copy of the original shape some distance away and connects the two as one. 

• Lathe sweeps some number of copies of the original around an axis and connects them. 

• Mirror creates an exact mirror-image copy of the selected item. 

• Bevel creates beveled polygons out of any selected polygons. 

• Smooth Shift shifts polygons out along their surface normals. 

• Path Extrude extrudes items along motion paths saved from Layout. 

• Rail Extrude extrudes items along a curve in the background layer. 

• Patch creates surface patches, meshes of polygons that form complex curved shapes. 

• Skin connects the outlines of the selected of polygons, fonriing an outer surface over them. 

• Morph generates any number of intermediate steps between two starting polygon shapes. 

• Clone creates any number of copies, offsets them in space and/or rotation. 

• Array creates 2D and 3D grids made up of the selected item. 

• Path Clone duplicates items along motion paths saved from Layout. 

• Rail Clone duplicates items along a curve in the background layer. 



Special note about Extrude, Lathe and Mirror 

Certain Multiply tools make use of a movable edit axis that 
indicates the selected axis on which a given operation will 
take place. After you select the item to be multiplied, and 
after you choose a command, you have the option of 
performing the operation manually (via the mouse) or 
numerically (via the numeric menu). If you choose the 
mouse, left-Select in the edit window to display the edit axis 
and drag it to the location you desire. (As a shortcut to the 
Make button, you can simply Select the right mouse button 
when the axis is in proper position. This, too, completes 
the operation.) 

If you're equally comfortable working "by the numbers" in 
3D, you can also use the numeric menu to enter exact axis 
coordinates to use. Just select the Numeric button after 
selecting a command tool. Enter the parameters you 
desire, and select the axis for the operation. Upon exiting 
the numeric menu, you will see the screen axis in the edit 
windows, at the coordinate location entered in the numeric 
menu. Select Make to complete the operation with the 
parameters you set. 

Following are a few examples, assuming you are using the 
Lathe tool on a square polygon. 



To use the edit axis with the mouse 

Create a simple polygon (place three or four points in an 
edit window and press p) . Go to the Multiply menu, and 
select Lathe. Move the mouse into the view window and 
select the left button, A light gray plus sign will appear 
under the pointer — this indicates the axis around which 
this operation will take place. In the other two edit 
windows, a light gray bar will appear, extending across the 
window. These show the axis from its side view, while the 
plus sign shows it along its length. Drag with the left mouse 
button to move the edit axis about. Or, select in another 
window to change axes. When the edit axis is positioned 
correctly, select Make to confirm the operation. 

To use the edit axis via the Numeric menu 

Create a simple polygon (place three or four points in an 
edit window and press p) . Go to the Multiply menu, select 
Lathe, and then select Numeric. With Numeric you can 
select the axis on which the operation wall occur, and the 
location of that axis (which 3D coordinates it passes 
through along that axis) . You can also set certain 
parameters of how the lathing operation will be performed. 
Select OK when everything is correct. You'll see the edit 
axis appear on screen, showing you it's current position. If 
this is correct, select Make to confirm the operation. If not, 
you can reposition it by using the mouse as described 
above, or by reentering the Numeric menu and changing 
the data there, select Make when ready. 
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What Extrude does 

Extrude will extend the selected polygon(s) along any axis, 
providing depth or thickness. Common uses include the 
conversion of 2D text polygons into 3D text objects. 

How to use Extrude (with the mouse) 

Select the item to manipulate. Select Extrude. Move the 
pointer to an edit window and left-click. A light gray plus 
sign appears under the pointer, and a dotted-line bounding 
box surrounds the object. In the other two windows, the 
bounding box indicates the current extent of the extrusion, 
You'll also see a T-shaped bar in those windows. Select 
directly on the "T and drag it to increase or decrease the 
extrusion distance. When the distance is correct, select 
Make (or the right mouse button) to complete the 
open ion. (Make sure you select the right mouse button 
while the pointer is in the correct edit window — the one 
where you first selected.) 

How to use Extrude (with the numeric - mu) 

Select the item to manipulate. Select Extrude. Select 
Numeric. Enter the number of segments, the extent of the 
extrusion, then select the axis to extrude along. Select OK. 
When the menu disappears, you'll see a dotted-line 
bounding box surrounding the object. If its indications of 
the extrusion look correct, select Make to complete the 
operation. 

Notes and tips about Ext jde 

If you extrude polygon curves, the curve will be deleted 
after the extrude operation (since it is no longer needed). 
If you wish to continue to use the original curve, save it as 
a separate object before engaging the extrusion. 




Numeric parameters for Extrude 

The numeric menu allows you to enter exact values for the 
Extrude command, the number of segments, extent of the 
extrusion, and the unit of measurement. 

Segments 

This is the number of sections that should be created. 
Negative values are not accepted. 

Extent 

This indicates how far to extrude the selected item. This 
value can be positive or negative. 

Axis 

This is the axis along which the extrude operation will 
occur. 

Units 

Use the plus/minus buttons to select a unit of 
measurement. 

Reset 

Select Reset to clear all fields to 0 and reset Units 



Lathe 

What Lathe does 

Lathe will spin an item around an axis, creating duplicate 
cross-sections as it spins, then connecting them to form an 
outer surface. The term lathe comes from wood and metal 
working, where a beam of metal or wood is spun as a 
blade cuts into it to give it a pleasingly smooth, rounded 
shape. Commonly-made lathed objects include bottles, 
wine glasses, vases, rocket ships, and more. 

How to use Lathe (with the mouse) 

Select the item to manipulate (typically this is a polygon 
that forms a partial cross-section of the object). Select 
Lathe. Move the pointer to an edit window and left-click. A 
light gray plus sign appears under the pointer, indicating 
the axis around which the lathe operation wall occur. In the 
other two edit windows, a light gray bar wall appear, 
extending across the window. These show the axis from its 
side view, while the plus sign shows it along its length. 
When the edit axis is positioned correctly, select Make to 
confirm the operation. 




How to use Lathe (with the numeric menu) 

Select the item to manipulate. Typically this is a polygon 
that forms a partial cross-section of the object. Select 
Lathe. Select Numeric. Enter the appropriate information 
(described below), and select OK. Select Make to complete 
the operation. 



Notes and tips about Lathe 

If you lathe polygon curves, the curve will be deleted after 
the Lath* 3 operation (since it is i,„ onger needed) . If you 
wish to continue to use the orig nal curve, save it as a 
separate object before engaging the Lathe function. 

The order of the points in a polygon used for a lathe 
operation is maintained by Modeler. This means that the 
objects created by lathing, if created out of the same 
original polygon, can be successfully morphed in Layout. 
It's possible to make multiple morph targets by lathing a 
polygon, saving the resulting object, undoing the lathe, 
dragging its points into new locations, lathing it again, 
saving this new object... etc. For example, if you use a 
round polygon as a template to create a donut, then move 
some of its points to create a different shaped template, 
and create another type of donut, you can morph from one 
donut shape to the other since the point-creation order 
remains constant. 

Numeric parameters for Lathe 

The numeric menu allows you to enter exact values for the 
Lathe command, the start and end angles for lathing, the 
number of sides, the axis to use, and the unit of 
measurement. 



you may not want to lathe it in a full circle from 0-360°. 
Enter an end angle here to indicate a different ending 
position. Use values between 0-360° (greater or lesser 
values can be defined within this range). 

Sides 

This is the number of sides to create for the completed 
object Think of them as sections in a pie to help you 
determine the nun I a you need. 

Enter an Offset value to shift the original shape by this 
amount as it is lathed. Offsets always occur along the axis 
selected for the Lathe operation. For example, lathing a 
disc 360° will form a donut. Lathing the same disc 360° 
with an offset of 1 meter will cause it to be a spring. The 
Offset value allows you to lathe in spirals. 

Axis 

This is the axis around which the Lathe operation will 
occur. 

Center 

This is the coordinate location through which the Lathe 
axis runs. 



Start Angle 

Although you are lathing the selected item around an axis 
you may not want to lathe it in a mil circle from 0-360°. 
Enter a start angle here to indicate a different starting 
position. Use values between 0-j60° (g eater or lesser 
values can be defined within this range). 



Units 

Use the plus/minus buttons to select a unit of 
measurement. 

Reset 

Select Reset to clear all field io 0 and reset Units. 



EndAngle 

Although you are lathing the selected Item around an axis, 



What Mirror does 

Mirror will maxe a mirror-image of the selected item. 
Mirror is extremely useful for complex objects that are 
symmetrical, such as the left and right halves of an 
automobile or airplane. 

How to use Mirror (with the mouse) 

Select the item to manipulate. Select Mirror. Move the 
pointer to an edit window and left-click to activate the edit 
axis. You will see a dividing line that follows the pointer 
and extends through two edit windows. This indicates the 
axis for the mirror function. It moves to a horizontal or 
vertical position as you near the origin of the edit w indow. 
Position this axis in relation to the object. On the opposite 
side of this axis a mirror copy of the object will be made. 
Select Make (or click the right mouse button) when the 
axis is positioned correctly. 



M i r r or 



H irror 



How to use Mirror (with the numeric menu) 

Select the item to manipulate. Select Mirror. Select 
] tumeric, . iter the appropriate information, and select OK. 
When you exit, you will see the mirror axis displayed in the 
edit windows. If its position is correct, select Make to 
complete the operation. 
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Notes and tips about Mirror 

We recommend when mirroring a shape with points 
against the axis that you always perform a Merge Points 
operation after using Mirror. Those points will be 
duplicated on that axis, which will lead to unnecessary 
points in your objects. The only time you may not wash to 
do this is when you do not want the edges of those adjacent 
polygons to be Smoothed by lightwave Layout. 

Numeric parameters for Mirror 

Tie numeric menu allows you to enter exact values for the 
Mirror command. 

Plane 

Use this to select the plane to mirror the object around. 
For example, the selected item is atX 0, Y 5, Z 0. If you 
choose the Y axis, with a position of 0, the selected item 



wall be mirrored to another point opposite the original (on 
the other side of the Y axis). In this case, the mirrored 
copy will be placed at X 0, Y -5, Z 0. 

Position 

This is the coordinate location of the mirror axis. The 
distance between this axis and the selected item will also 
be mirrored so that the copy is the same distance away in 
the opposite direction. 

Units 

\ se the plus/minus buttons to select a unit of 
measurement. 

Reset 

Select Reset to clear all fields to 0 and reset the Units 
setting. 



Numeric n 

What Numeric does 

Numeric allows you to change the parameters of operation 
for the previously selected tool. 



Make Return op Enter 



>w to use Numeric 

After selecting an operation or a tool, Select Numeric or 
press n on the keyboard. See the command button entry 
for the numeric options of a specific button. 



What Make does 

The Make button completes the functions set up by the 
Extrude, Lathe, and Mirror command buttons on this 
menu. It will not affect command buttons from other 
menus. 



Bevel b 

What Bevel does 

Bevel will add a beveled edge to selected polygons. Bevel 
will shift the selected polygon by the Shift value, move it 
inward by the Inset value, and connect the new edges with 
polygons. The shift is in the direction of the polygon's 
surface normal. (A Bevel with any Shift value and an Inset 
of 0 is just like an extrusion.) 

How to use Bevel 

Select one or more polygons, or an entire object. Press b 
on the keyboard, or click Bevel After you select Bevel, 
enter values for the amount of Shift and Inset you desire. 

Shift 

Shift is the distance that the selected polygon will move 
along its surface normal. This value may be positive or 
negative. 



How to use Make 

For example, when extruding an object, use the numeric 
menu to set exact extrusion values, then press r or select 
Make to complete the operation. 




Inset 

Inset is the distance that the edges of the polygon will move 
inward. This value may be positive or negative. 

Notes and tips about Bevel 

P sitive Inset and Shift values bevel fonts well, but letters 
with narrow edges may not bevel correctly. Try positive 
values of 10, 20 and 30mm on a few random fonts and 
you'll see. The beveled edges often end up cutting into one 
another along narrow parts of characters, making for 
clumsy objects. 



Here's a great way to bevel fonts reliably: 

• After generating a text object, copy it to another layer. 
Here, use a negative Inset value and a negative Shift value, 
and bevel it. This will cause the beveled edges to extrude 
outward and backward from the letter faces, avoiding the 
possible edge overlap problem, However, the original letter 
faces themselves wall have been pushed back also, and are 
now facing you from the inside back of the letter. 

• Then, copy the first layer into the second, which will 
replace the original face on the front of the beveled font. If 
you wish to smooth across the beveled edge in Layout for 
rounded character edges, do a Merge Points. Otherwise, 
that's it! (If you're really picky, you may also wish to 
remove that wrong-facing polygon from the inside back 
face, or flip it to face outward in case you'll be showing the 
back side of the lettering.) 



If the Inset value is too large, the beveled edges will start to 
cross each other in front of the template polygon. If your 
beveled objects have inconsistencies, try using smaller 
bevel amounts. Polygons with crossed edges may not 
render properly. I se the tip above. 

Bevel works on both single- and double-sided polygons. If 
you bevel a double-sided polygon it will be beveled on both 
sides, in the facing direction of each polygon. However, if 
the double-sided polygons form a closed 3D solid (such as 
a sphere) the interior polygons will not be beveled. 
Bevel can also create additional detail and surfaces you 
never thought easily possible — try using bevel on a 
standard sphere, or some other shape in the Lightwave 
collection of objects, the PhoneBook, for some creative 
and useful surprises. 
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Smooth Shift Shift+f 

What Smooth Shift does 

Smooth Shift adds a specific type of detail to a polygon 
object or mesh. It will create duplicates of the selected 
polygon (s) a certain distance from the original (s). The 
copies will replace the originals. The duplicate(s) will be 
shifted along an axis that corresponds to the original 
polygon's surface normal. Therefore, the shift will remain 
accurate for Phong shaded objects. 



smoothed over. Any two polygons with adjoining edges at 
angles greater than this value will be smoothed across. 



How to use Smooth Shift 

Select some number of polygons. Select Smooth Shift or 
press Shift+f on the keyboard. Enter a shift value (positive 
to move forward along the polygon surface normals, 
negative to move backward). Change the Maximum 
Smoothing Value, if you desire. Press OK. 

Maximum Smoothing Angle 

Max Smoothing Angle is like the parameter of the same 
name on the Surfaces menu in Layout. The smoothing 
method in Smooth Shift requires a cutoff angle. The Max 
Smoothing Angle deterjmines whether polygons will be 



Notes and tips about Smooth Shift 

Due to the nature of Smooth Shift's operation on polygons, 
if you apply Smooth Shift to an entire letter object from a 
simple font such as the Common font, the front and back 
faces of the letter will be beveled. 

An example of Smooth Shift: suppose you had a pipeline 
object in an animation. You could simulate alternating thin 
and thick sections of pipeline by selecting every other 
section, then using Smooth Shift. The result would be a 
solid pipeline, with every other section having a slightly 
wider diameter. 



Path Extrude Shift+p 

What Path Extrude does 

Path Extrude will extrude and skin a polygon or curve 
along a motion path that was created and then saved from 
Layout. (This is different from Path Clone, described 
below.) 

How to use Path Extrude 

Select the item, then press Shift+p to access the file 
selector and the Motions directory (where Layout stores its 
motion path files). Select a motion path and select OK. A 
second menu will appear. Enter the first and last frames 
from the motion path to use, the frame step, and select OK. 




The polygon (s) will be extruded along the path as 
specified. 

Notes and tips about Path Extrude 

The polygon or object must consist of single-sided 
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polygons in order to be extruded along the path. If the 
polygon or object is double-sided, only the points that 
comprise it will be used to create the extruded motion 
path. 

Modeler will use the path as it was created in Layout 
exactly. Therefore, if the motion path traveled 300 meters 
on the Z axis, and rotated 360° while doing so, then the 
path extruded object will be 300 meters long with a 360° 
twist. 

Here's a useful idea for Path Extrude: suppose you needed 
the Layout camera to follow a car through a twisting, 
turning tunnel. You could create the motion path for the 
camera (or the car) first, then save the motion path. In 
Mo< der, design one section of the tunnel, then use Path 
Extrude and extrude the tunnel section into a long tunnel 
that matches the motion path of the car exactly. 

neric Parameters for Motion Path Extrude 

Motion path requires that you select a motion path from 
the Motions directory, and that you enter the following 
data. 



First 

The first frame of the motion path (where to begin the 
extrusion) . This does not need to be the very first frame of 
the motion path. Modeler is requesting the first frame you 
wish for it to use. 

Last 

The last frame of the motion path (where to end the 
extrusion) . This does not need to be the very last frame of 
the motion path. Modeler is requesting the last frame you 
wish for it to use. 



Step 

The step is used to determine the number of steps (or 
segments) Modeler should utilize for the entire length of 
the extrusion. The number you enter here will be divided 
into the total number of frames used for the path extrusion, 
and the result is the number of segments, 

For example, a 30-frame motion path with a Step value of 1 
results in 30 segments to the extrusion, a Step value of 2 
would result in 15 segments to the extrusion, and a Step 
value of 3 results in 10 segments to the extrusion. 



Lightwave Modeler 



The Multiply Menu 



Rail Ext (Rail Extrude) CtPl + r 

What Rail Extrude does 

Rail Extrude will extrude polygons or curves along a curve 
path (single rail extrude) , or along multiple paths 
(multiple rail extrude) . 

How to use Rail Extrude 

Arrange the object(s) in a foreground layer, and the curve 
path(s) in a background layer. Click Rail Extrude. Select 
the proper options and enter the necessary values (as 
described below). Click OK. 

Requirements and parameters for Single Rail 
Extrude 

• Object to be extruded is in the foreground layer. 

• The extrusion path must be a polygon curve located in 
the background layer. 

• The object should be placed and oriented so that it is at 
the starting point of the extrusion path. 

Segments 

Segments is the number of connected slices that will be in 
the resulting extruded object. 
Select Automatic to distribute a number of segments 
(based on the Curve Subdivision value in the 
Objects/Options menu) along the rail curve according to 
the knot spacing along the curve. 

Select Uniform Lengths to distribute some number of 
segments (which you specify) evenly along the length of the 
entire curve. No matter what the knots spacing, the 
segments will remain evenly spaced. 




Select Uniform Knots to distribute some number of 
segments (which you specify) evenly between the knots 
that make up the curve. Whether knots are close together 
or far apart, there will be the same number of segments 
between each. 

Oriented 

Oriented determines the orientation of the polygon 
template as it follows the curved path. Orientation on 
causes all segments to angle themselves automatically so 
that they are aligned with the rail curve as it turns. 
Orientation off causes all segments to remain in the same 
orientation as the template so that they face exactly the 
same way. 

Requirements and parameters for Multiple Rail 
Extrude 

• Object to be extruded is in the foreground layer, 

• The extrusion path may be 2 or more curves in the 
background layer. If the rails diverge or meet, the resulting 
cloned objects will similarly stretch or srulrik. 

• The object should be placed and oriented so that it is at 
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the beginning of the extrusion path. 
Segments 

Segments is the number of connected slices that will be in 
the resulting extruded object. You can select segments to 
be calculated by lengths or by knots. 

Select Automatic to distribute a number of segments 
(based on the Curve Subdivision value in the 
Objects/Options menu) along the rail curve according to 
the knot spacing or the length of the curve. 

Select Uniform Lengths to distribute some number of 
segments (which you specify) evenly along the length of the 
entire curve. No matter what the knots spacing, the 
segments will remain evenly spaced. 

Select Uniform Knots to distribute some number of 
segments (which you specify) evenly between the knots 
that make up the curve. Whether knot are close together or 
far apart, there will be the same number of segments 
between each. 

Strength 

Strength determines how strongly the rails vie for control 
of the point locations. You will not notice much of a 
difference unless you have Scaling (below) deselected. The 
higher the strength value, the closer the extrusion will 
"hug" the rails. 

Oriented 

Oriented determines the orientation of the polygon 
template as it follows the curved path. Orientation on 



causes aU segments to angle themselves automatically so 
that they are aligned with the rail curve as it turns. 
Orientation off causes all segments to remain in the same 
orientation as the template so that they face exactly the 
same way. 

Scaling 

If the rails in the background layer spread apart along any 
axis or axes, then the clones will automatically stretch 
along those axes as well. If you wish to have the clones 
scale equally, rather than along those specific axes only, 
turn Scaling on. For example, with Scaling off, if you Rail 
Clone a polygon along the Z axis using two rails that spread 
further apart in the X axis, the clone copies will be 
stretched on the X axis to maintain their relationship to the 
guiderails. Scaling on causes this expansion to occur 
equally on both X and Y axes. 

Notes and tips about Rail Extrude 

When you first use Rail Extrude to extrude curves, be 
aware of these important pieces of information: 

• The direction that the curve faces (which end is 
considered the beginning) will have bearing on both the 
shape and direction of the resulting extrusion. The 
direction affects in which direction the extrusion may go. If 
you do not receive the results you expect, you may wish to 
try flipping the curve's starting point with the Polygon 
menu's Flip command. 

• The direction that the curve faces (which end is 
considered the beginning) will also affect the direction of 
the surface normals for the polygon mesh you create. You 
may need to use Flip after completing the extrusion. 



Patch Ctrl+f 

What Patch does 

Patch will create a smooth mesh surface connecting either 
3 or 4 curves. 

Requirements for Patch 

• You must have either 3 or 4 curves selected. 

• The curves must form a closed area, (They do not have 
to be joined end to end, however they do need to be joined 
somewhere along their length. At the points where the 
curves overlap, those points must be merged.) 

• The curves must be selected. (Unlike 
Point/Polygon/Volume selection, where all items are 
considered selected when no specific item is selected, 
Patch requires that the curves actually be selected. Use the 
select Polygon mode to select curves.) 

How to use Patch 

First, you must create a curve by placing 2 or more points 
in an edit window. Select them in any order, and press 
n+f. This creates a curve. Now create 2-3 more. 



Spline Patch 

( 



Move the starting and/or ending points of each curve so 
that each curve's endpoint sits atop the next curve's 
startpoint. Merge Points. (You now have what appears to 
be a closed curve, although it is made up of individual 
open curves with overlapping points.) Press n+f on the 
keyboard. Enter values for the number of segments (the 
number of perpendicular and parallel divisions along each 
side) and select OK. 

Notes and tips about Patch 

This is a powerful command. With it you can create an 
endless supply of free-form mesh shapes. The curves that 
you use to create the mesh object can be manipulated in 
3 ) — the points do not have to be planar! For example, two 
S-shaped curves at the top and bottom of an edit window, 
joined at the ends by two straight curves, will create a 
billowy window curtain when meshed. 
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Curves are not required to have their starting and ending 
points merged. As long as 3 or 4 curves are involved in 
creating a closed area, they may overlap at any of then- 
points. 

Numeric parameters for Patch 

After creating and selecting the required number of curves, 
Make Patch needs the following data before it will create a 
surface polygon patch. 

Perpendicular Segments 

Enter a value for the number of segments (or divisions). 
This is the number of segments that wall be perpendicular 
to the last-selected curve. 

Parallel Segments 

Enter a value for the number of segments (or divisions) . 
This is the number of segments that wall be parallel to the 
last-selected curve. 



mesh. The default value of 10 indicates that the mesh wall 
consist of ten polygons along both the parallel and 
perpendicular sides of the mesh. 

Knots 

Select knots to direct Modeler to create an interpretive 
polygon mesh based on the proximity of the knots along 
the outline curves. Where knots are closer together, there 
will be more, smaller polygons; where knots are further 
apart, there wall be fewer, larger polygons. 

Length 

Select Length to direct Modeler to create a more evenly- 
spaced polygon mesh, with each polygon within the mesh 
roughly the same size as its neighbor. This option generates 
a more orderly looking mesh, but may not give you the 
amount of smoothness you need near tightly rounded 
corners. 



The numeric value for both the Knots and Length options 
indicates the number of polygons used to generate the 



Skin 

What Skin does 

Skin allows you to cover a series of wireframe shapes with 
polygons. The shapes do not need to have the same 
number of points in common. This is also called lofting, or 
loafing (as if covering the slices of a loaf of bread) . 

How to use Skin (automatic function only) 

Create or select a series of polygons or curves in the order 
that you want them connected. Select Skin to create an 
outer surface covering for them. 

Requirements for Skin 

Skin works best when you use single-sided polygons for the 
framework. Double-sided polygons can result in strangely 
skinned objects. 

Notes and tips about Skin 

If you Skin using polygon curves, the curves will remain in 
the Modeler workspace following the operation. You may 
save them separately, continue to use them, or delete them. 
They are no longer part of the skinned object that you 
created. 



Skinning is different from Patching when curves are 
involved. Patching tends to follow smooth contours, 
maintaining a rounded surface. Skhining tends to connect 
curves with straight-line segments, making for less smooth 
profiles. 

Here's an example. First, create an outline shape, such as a 
circle, and make it a polygon. You could use the Disc tool 
to do this step. Then copy it. Use Move to move it back a bit 
from its original location. Paste the original back in place. 
Use Size to enlarge it a bit. Use Move to move these two 
back a bit. Continue to Paste the original hoop into the 
workspace, reshape it, and move the group backward 
along one axis. After you have a series of hoops all in a line 
(so that you could see down them as you would a tunnel) , 
select each polygon, in order. Important: Select them in the 
order you want them connected. Then select Skin. 

Skin does not require that the segments it connects have 
the same number of points. 

There is no Numeric option for Skin, since skinning occurs 
the moment you select the Skin command. 



Morph 

What Morph does 

Morph wall create a number of connected intermediate 
polygons between two polygons that have the same number 
of points. They wall have an outer surface, as if you also 
Lightwave Modeler used the Skin command on them. 
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How to use Morph (automatic numeric menu only) 

Select two polygons. Select Morph. Enter the number of 
segments to create, then click OK. 

Requirements for Morph 

• Morph works best when you Morph between single- 
sided polygons. 

• The segments to be morphed must have the same 
number of points. 

Notes and tips about Morph 

If you Morph using polygon curves, there are two things 
you should be aware of: 

• Morphing with curves does not utilize splines. What this 
means is that the curves will be treated as straight-edged 
polygons, and Modeler will morph in a linear fashion. 

• The curves will remain in the Modeler workspace 
following the operation. You may save them separately, 
continue to use them, or delete them. They are no longer 
part of the morphed object that you created. 



An example: Create a polygon. Select Copy (the copy will 
be held in a memory buffer). Now move the remaining 
polygon some distance away from its original location. 

odify it into the shape you want to Morph to. Paste the 
copied polygon back into the window. Select on the 
Polygon selection tool, and select both polygons. Select 
Morph, and a menu appears. Set the number of 
intermediate steps, or segments to morph, and select OK, 

Numeric parameters for Morph 

_orph requires numeric data in order to operate. 
Therefore, when you select Morph, an automatic numeric 
menu will appear. Exiting the menu enters the new data 
and Morphs between the selected items. 

Number of Segments 

Enter the number of segments, or morphed steps, you 
desire between the two selected polygons. 




C I one 




What Clone ( :es 

Clone duplicates an item one or more times using specific 
increments of distance, rotation, and scaling. This allows 
you to create a spiral staircase out of a single step, or a 
wood screw out of triangular polygon outline, for example. 

How to use Clone (automatic numeric menu only) 

Select the item to manipulate. Typically this is a polygon 
that forms a partial cross-section of the object, although " 
may be a solid object as well. Select Clone. Enter the 
appropriate information, and Select OK to exit the menu 
and clone the selected item. 



Notes and tips about Clone 

As an example, select New to reset the screen. Select the 
Box tool and create a stair step. It should be oriented so 
that you are looking down on it in the Top view. In that 
window, move it until it sits about two grid squares off the 
center (Y) axis, yet is still centered on the +X axis (the 
Face view will show a profile view that is similar to this) . 
Select Clone, enter 36 for Number of Clones,. 5 for Y Offset, 
and 36 for Y Rotation. Select OK to create a quick 36-step 
spiral staircase. Press a to fit this new object to the screen. 

Here's how this works. There were 36 clones of the step to 
be made. We decided that there would be 10 steps per 
360° spiral (this was an arbitrary choice). Since 360° 
divided by 10 equals 36, 36° was the value used for 
rotation. Each clone would be rotated by 36° from the 
prior clone. Now, for every 10 clones, the steps would go 
full circle. But spiral staircases need to go upward in 
addition to going around. Therefore, the offset value of 0.5 
caused each clone to be shifted upward on the Y axis, 
causing each of the 36 clones to be rotated by 36° and 
raised bv 0.5 meters from the clone before it. 



Immediately after a clone operation involving a template 
polygon, you can use the Lasso to encircle (i.e., select) the 
entire group of newly cloned polygons. They will be 
selected in the order they were created. This means you 
can perform a Skin operation if you desire to place an 
outer surface around the framework just created. After the 
Skin operation, the framework polygons are no longer 
needed (since they are inside the skin and will not render 
anyway). They will still be selected, so you can delete them, 
leaving only the skinned object remaining. This technique 
is useful when you create objects like a wood screw, where 
you no longer need the internal (unseen) polygons after 
you have completed the outer surface. 

Numeric parameters for Clone 

Clone requires numeric data in order to operate. 
Therefore, when you select Clone, an automatic numeric 
menu will appear. Exiting the menu enters the new data 
and clones the selected item. 
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Number of Clones 

Enter the number of copies of the original object to create. 



the Y axis would cause each copy to be sized 1.5 times 
larger than the previous copy. 



Offset 

Enter the distance between one clone and the next along 
the X, Y, or Z axes. Example: lm in the Y axis would cause 
each copy to be created 1 meter away from the last copy. 

Rotation 

Enter the rotation between one clone and the next. 
Example: 20 in the Y axis would cause each copy to be 
rotated 20 degrees around the V axis from the last copy. 

Scale 

Enter the amount of scaling for each copy. Example: 1.5 in 



Center 

Enter the coordinates to use as the center point, around 
which the clone operation takes place. 

Reset 

Resets all values to default settings. 



i nits 

Selects the unit to use for the operation. 



Array 



What Array does 

Array duplicates the selected item any number of times 
using specific increments of distance. This allows you to 
create a grid out of this object, a matrix. 

How to use Array (automatic numeric menu only) 
Select the item to manipulate. Select Array. Enter the 
number of repetitions you desire for each axis, and select 
j ; to complete the operation. 

Notes and tips for Array 

1 you Array a flat polygon using Automatic Offset, the "flat 
dimension 1 ' of that polygon will not appear to have been 
arrayed, If a square flat polygon lay in the XY plane, having 
no Z depth, an Automatic Offset of 10 will create an array 
of 10 copies in X, 10 copies in Y, and 10 copies in Z. 
However, the Z copies will not extend into space, since flat 
polygons have no true depth per se. The result is that the 
polygons will have been stacked one atop another in the Z 
axis. 

Numeric parameters for Array 

Array requires numeric, data in order to operate. 
Therefore, when you seiect Array, an automatic numeric 
menu will appear. Exiting the menu enters the new data 
and arrays the selected item. 




would result in a collection 5 spheres wide on the X axis, 6 
spheres high on the Y axis, and 7 spheres deep on the Z 
axis. These values may be positive or negative. 

Offset 

There are two offset settings. Automatic will offset each 
copy of the original item so that all copies are side by side. 
The object's own dimensions are used as the spacing value. 
Manual enables you to determine your own user-specified 
spacing by entering your desired X, Y, and Z values. 

Reset 

Resets all values to default settings. 



Dimensions 

Enter the number of repetitions of the original object. For 
example, an arrayed, sphere with dimensions of 5, 6, 7 



Units 

Selects the unit to use for the operation. 



Path Clone 
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What Path Clone does 

Path Clone will clone a point, polygon, or object along a 
motion path that was created and then saved from Layout. 
(The difference between Path Extrude and Path Clone is 
that the clone operation simply creates a certain number of 
copies of the original polygon evenly spaced along the 



motion path, while the extrude operation connects those 
copies as one extended object) 

How to use Path Clone 

Select the item, then select Path Clone to access the file 
selector and the Motions directory (where Layout stores its 
motion path files) . Select a motion path and select OK. A 
second menu will appear. Enter the first and last frames 
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from the motion path to use, the frame step, and select j L 
The object(s) will be cloned along the path as specified. 

Notes and tips about Path Clone 

./io _eler will i ;e the path as it was created in I yout 
exactly. Therefore, if the motion path traveled 300 meters 
on the Z axis, and rotated 360° while doing so, then the 
Path Cloned object may be up to 300 meters long with a 
360° twist. 

Numeric Parameters for Motion Path Clone 

Motion path requires that you select a motion path from 
the Motions directory, and that you enter the following 
data. 

First 

The first frame of the motion path (where to begin the 
cloning) . This does not need to be the very first frame of 
the motion path. Modeler is requesting the first frame you 
wish for it to use. 



Rail Clone 

What Rail Clone does 

Rail Clone will clone a point, polygon, or object along a 
curved path (single rail clone) or multiple paths (multiple 
rail clone). (The difference between Rail Extrude and Rail 
Clone is that clone creates a certain number of copies of 
the original object evenly spaced along the curve(s) , while 
extrude connects those copies as one extended object.) 

How to use Rail Clone 

Ai ange the object(s) in a foreground layer, and the curve 
path(s) in a background layer. Click Rail Clone. Select the 
proper options and enter the necessary values. Click OK. 

Requirements and parameters for Single Rail Clone 

• Object to be cloned is in the foreground layer. 

• The curve path must be a polygon curve located in the 
background layer. 

• The object should be placed and oriented so that it is at 
the beginning of the clone path. Unexpected results may 
occur if not. 

Segments 

Segments is the number of clones in the resulting object. 
Choose the clone distribution method below. 

Select Automatic to create a number of clones (based on 
the Curve Subdivision value in the Objects/Options menu) 
distributed along the rail curve according to the knot 
spacing along the curve. 

Select Uniform Lengths to distribute some number of 
clones (which you specify) evenly along the length of the 
entire curve. No matter what the knots spacing, the clones 
wall remain evenly spaced. 



Last 

The last frame of the motion path (where to end the 
cloning) . This does not need to be the very last frame of 
the motion path. Modeler is requesting the last frame you 
wish for it to use. 

Step 

The Step is used to determine the number of steps (or 
segments) Modeler should utilize for the entire length of 
the clone. The number you enter here will be divided into 
the total number of frames used for the path cloning, and 
the result is the number of segments. 
For example, a 30-frame motion path with a Step value of 1 
results in 30 clones, a Step value of 2 would result in 15 
clones, and a Step value of 3 results in 10 clones. 



Single Rail Clone 




Select Uniform Knots to distribute some number of clones 
(whicn you .peaty) evenly between the knots that make up 
the curve. Whether knot are close together or far apart, 
there will be the same number of clones between each. 

Oriented 

Oriented determines the orientation of the polygon 
template as it follows the curved path. Orientation on 
causes all segments to angle themselves automatically so 
that they are aligned with the rail curve as it turns. 
Orientation off causes all segments to remain in the same 
orientation as the template so that they face exactly the 
same way. 

Requirements and parameters for Multiple Rail Clone 

• Object to be cloned is in the foreground layer. 

• The curve path may consist of 2 or more curves in the 
background layer. If the rails diverge or meet, the resulting 
cloned objects will similarly stretch or shrink 
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• The object should be placed and oriented so that it is at 
the beginning of the clone path. Unexpected results may 
occur if not. 

Segments 

Segments is the number of clones in the resulting object. 
Choose the clone distribution method below. 

Select Automatic to create a number of clones (based on 
the Curve Subdivision value in the Objects/Options menu) 
distributed along the rail curve according to the knot 
spacing along the curve. 

Select Uniform Lengths to distribute some number of 
clones (which you specify) evenly along the length of the 
entire curve. No matter what the knot spacing, the clones 
will remain evenly spaced. 

Select Uniform Knots to distribute some number of clones 
(which you specify) evenly between the knots that make up 
the curve. Whether knots are close together or far apart, 
there will be the same number of clones between each. 

Strength 

Strength determines how strongly the rails vie for control 
of the point locations. You will not notice much of a 
difference unless you have Scaling (below) deselected. The 
higher the strength value, the closer the extrusion will 
"hug" the rails. 

Oriented 

Oriented determines the orientation of the polygon 
template as it follows the curved path. Orientation on 



causes all segments to angle themselves automatically so 
that they are aligned with the rail curve as it turns. 
Orientation off causes all segments to remain in the same 
orientation as the template so that they face exactly the 
same way. 

Scaling 

If the rails in the background layer spread apart along any 
axis or axes, then the clones will automatically stretch 
along those axes as well. If you wish to have the clones 
scale equally, rather than along those specific axes only, 
turn Scaling on. For example, with Scaling off, if you Rail 
Clone a polygon along the Z axis using two rails that spread 
further apart in the X axis, the clone copies will be 
stretched on the X axis to maintain their relationship to the 
guiderails. Scaling on causes this expansion to occur 
equally on both X and Y axes. 

Notes and tips about Rail Clone 

When you have a complex, curving path along which you 
need to create some number of objects, use Rail Clone. An 
excellent example of Rail Clone consists of making the 
stitches going around a baseball. Once you have created 
the two halves of the baseball, make a curve that follows 
the entire seam. Orient a single pair of stitches on the 
seam, then use Rail Clone to make duplicate stitches along 
the entire length of the seam. With Orientation on, click 
OK. The stitches will curve with the path to follow the 
outline of the sphere. If you need greater control over the 
curve, create a pair of rails for the stitch object to follow so 
that its orientation is constant. 



The Polygon Menu 




The Polygon Menu contains a selection of tools that allows you to modify polygons in the following ways: 

• The creation of points (Points) 

• Inserting or deleting points from polygons (Add Point, Remove Point) 

• Assigning surface names to polygons (Surface) 

• Attaching or separating polygons (Attach, Detach) 

• Working with surface normals (Align, Unify, Flip) 

• Splitting and merging polygons (Split, Merge, Subdivide, Triple) 

• Removing polygons without removing points (Remove) 

There are two kinds of polygons employed by Modeler, face polygons and curve polygons. For simplicity's sake, face 
polygons are referred to as polygons and curve polygons as curves. Polygons are important for rendering, while curves 
are a modeling aid only. A curve alone will not render within Layout. Curves aid in modeling smooth-profile shapes, yet 
do not contain faces per se. When a curve is used to create an object, an operation is performed that creates a group of 
polygons that approximate the shape of the curve. The resulting shape is referred to as a polygon mesh, or simply a mesh 
object. 

Technically, any object in Modeler is a mesh object since ail objects consist of a mesh of polygons; however, where 
appropriate, it is easier to identify objects created from curves in this manner with this term. You should know that you 
can tailor how finely subdivided the patch will be by changing the Curve Subdivision setting (this option is found under 
the Options command in the Objects menu). Also, Curve Subdivision is adaptive. The nearness of points and the tightness 
of a curve may cause the creation of more segments at that po tion of the curve, whereas curve points that are further 
apart require fewer points. In other words, where necessary, Modeler will place a few extra points to maintain 
smoothness. 

Curves may be selected in the same manner as polygons, with the Polygon selection tool. Curves have a beginning point 
and an ending point. When a curve is selected, the starting point displays a white circle to indicate its status. The starting 
point may be switched with the ending point using the Flip command, just as you would flip a polygon surface normal 
with this command. In fact, the orientation of the starting point (at one end or the other) affects the direction of the 
surface normals in the resulting polygon mesh created by a curve operation. 



Points 




What Points does 

This button creates points within the Modeler 
workspace. (The Points command button does not 
perform the same function as the Point selection button 
found on the lower edge of the screen, whose only 
function is to activate Point selection mode.) 
Immediately after creating a series of points, you may- 
make them into a polygon. 



To create a polygon after placing points 

Shortcut: Press p. This instantly converts selected points 
into a polygon. Otherwise, click the Points button to 
deselect it and escape the point-making mode), then 
click on the Make button in the Polygon menu. 



How to use Points 

Click the Points button. Move the cursor to an edit 
window to the location where you want to create a point. 
Press the left mouse button to display the point creation 
crosshair. Drag it to the location where you wish to 
create a point, and click the right mouse button. Move 
the crosshair elsewhere to create additional points. 
(Note: You can also select the Make button on screen, or 
press r on the keyboard, to place a point when the 
crosshair is in position.) 



To create a polygon out of pre-made or existing points 
Click the Point selection button, move the cursor to an 
edit window, hold down the left mouse button and drag 
the cursor over the points you want. (See the Selection 
modes for more information on how to select points.) 
Men done, click the Make button on the Polygon menu. 
Make sure you drag counterclockwise for the resulting 
polygon to face "forward" in Lightwave Layout, as 
clockwise will result in a backward-facing polygon). 



Notes and tips about Points 

The Make buttons from other menus will not work to 
create a polygon. If you're on another menu and you 
select some points with which to make a polygon, press 
p to do so. 
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Polygons created from hand-placed points will always be 
single-sided, regardless of the setting of the One Side and 
Two Sides buttons in the Options menu. 



Make Return or 1 Enter 



Numeric parameters for Points 

Press n after selecting Points to enter specific X, Y, Z 
coordinates for a point. Afterward, press r to create a 
point at that location. 



What Make does 

Use the Make button on the Polygon menu for two 
functions: to create new points, or to create polygons out 
of existing points. 

When the Points creation button is selected, Make 
will : points 

Click Make to create a point at the crosshair location on 
screen. 

When there are selected points on screen, and no 
other tool is selected 

The Make button will form the selected points into a 
polygon. 

How to use Make (to create points) 

Click the Points creation command. Move the cursor into 
a window. Click the left mouse button and position the 
crosshairs. When the crosshairs are correctly positioned, 
select Make to make a point at that coordinate. (You can 
also press r to create a point, or use the right mouse 
button.) 

How to use Make (to create polygons) 

Go to Point selection mode and select some number of 
points in clockwise order (as if going around a clock 
face in ascending order — this ensures that the polygon 
will face correctly). Press p. If you have just created a 
series of points using the Points creation tool, while still 
in this mode you can press p to make the polygon. The 
points that you just created will be connected in the 
order in which they were made. For this reason, it's 
always good to create and select points in clockwise 
order. 



Note that in order to use the keyboard equivalent for 
Make, r, to create polygons, you must first exit Points 
creation mode. Do this by selecting the Points button 
again, Then you can safely select Make. Otherwise, Make 
is still tied to point creation and will simply add another 
point to the screen. 

Notes and tips about Make 

Points must be selected (highlighted) in order to be 
made into a polygon. Points you just created are 
automatically selected in the order they were created. 
This is a good reason for getting into the habit of always 
creating points in a clockwise manner. 

As a shortcut, you can use the right mouse button to 
place and create points in one operation. Hold the right 
mouse button down and drag the crosshairs to where 
you want them, then let go. A point will be created where 
you let go of the mouse button, 



Remove k 

What Remove does 

Remove allows you to delete a polygon (s) from the 
Modeler workspace without removing the points that 
make it up. 



How to use Remove 

Select one or more polygons. Select Remove or press k 
on the keyboard, and they will be removed. The points 
that comprised them will remain. 



Add Pnt (Add Point) 



What Add Point does 

Add Pnt will add points to one or more selected 
polygons. 

How to use Add Point 

Use the Points creation command to add one or more 
points to the workspace. Add Point has two methods of 
operation: proximity and distant. If you wish to add 
points in the immediate vicinity of a polygon, simply 
select the polygon and add a point to any edge with each 
mouse click. If you wish to add points that may lie a 
distance away from the original polygon, you'll need to 
create them first, then add them to the selected polygon. 
The first method is fastest for adding to the polygon 
itself, while the second allows you to add extended 
points in one step. 

To add a point anywhere along a polygon edge 

First, select the polygon that needs one or more added 
points. You can select several polygons, if you wish. Next, 
select Add Pnt. The pointer becomes an arrow with the 
word "TO" beside it. Move the pointer to the edge of a 
polygon and click the left mouse button. A new point will 
be added to that edge. Continue adding points in the 
same manner. 



To add a point that will lie some distance away from 
a polygon 

First, select the polygon that needs a new point. Next, go 
to the Polygon menu and select the Points creation tool. 
Create the new point(s) in the desired location. Click 
Add Pnt. The pointer becomes an arrow with the word 
"TO" beside it. Click the tip of the arrow on the edge of 
the polygon that needs an additional point (or points) . 
The polygon edge will expand to include the selected 
point(s). 

Notes and tips about Add Point 

If you intend to add several free-standing points to a 
polygon, you may select them (in counter-clockwise 
order) and then add them, in one step, without having to 
select and add each one at a time. You can add points to 
curves with both of the above methods as well. 



Rem Pnt (Remove Point) 



What Remove Point does 

Rem Pnt will separate points from the polygons to which 
they belong. It wil] not remove the point from the 
Modeler screen (use the Cut or Delete command for this 
instead) , 



Notes and tips about Remove Point 

The two points on either side of the removed point will 
remained joined, as if the point between them never 
existed. Therefore, the original polygon will remain, 
minus a point. 



How to use Remove Point 

In the Polygon selection mode, select a polygon. Change 
to Point selection mode, and select one or more points 
on that polygon. 

Click Rem Pnt to separate the selected point(s). 



You can remove points from curves as well. 



Attach 



What Attach does 

Attach will add a polygon to the surface of another. Such 
polygons are known as detail polygons. (Unless you 
absolutely need to attach polygons, you may find it more 
useful to use the 2D or 3D drill operations to slice the 
shape of the smaller detail polygon into the larger one.) 

How to use Attach 

To attach a polygon: select the two polygons that are 
involved so that they are highlighted. Click Attach. The 
pointer will turn into the word "TO" with an arrow. 



Modeler is requesting you to inform it which polygon is 
to be the "attache." Click on this polygon and the two 
will now be attached. 

Notes and tips about Attach 

An example of this would be attaching the polygons that 
form the word "Stop" to a six-sided polygon to form a 
stop sign. 



Lightwave Modeler 
The Polygon Menu 



53 



What Detach does 

Detach is used to remove polygons that were attached 
with the Attach function. 



How to use Detach 

Select the polygons that you wish to separate, then click 
Detach, They will become individual polygons again, 



What Split does Notes and tips about Split 

Split will divide a polygon into two smaller polygons, Split also works on curves. The procedure is similar to 

splitting a standard face polygon: select the curve, select 
How to use Split a point on the curve, then select Split, The curve will be 

In the Polygon selection mode, select a polygon. Change split into two distinct curves, 
to Point selection mode, and select two points that do 
not share any edges. Click Split to subdivide the polygon 
along a line between those two points. 



Merge Shifl+z 

What Merge does 

Polygon Merge will join two polygons that share at least 
one common edge. (A common edge is one where two 
or more points belong to two or more polygons.) 

How to use Merge 

Select one or more polygons. Press Shift +z on the 
keyboard, or click Merge. 

Notes and tips about Merge 

After merging polygons, it's a good idea to check that the 
resulting polygon remains planar (flat, so there wall not 
be rendering problems). Select the polygon and press i 
for information (better yet, press w and use Statistics to 
search for and highlight any non-planar polygons). 

Merge also works on curves. The procedure is similar to 
merging a standard face polygon: select two adjacent 
curves that share a common endpoint (the points must 
be endpoints — you cannot use polygon merge on curves 
using their inner points), then select Merge. They will be 
merged into one continuous curve. 



If you attempt to merge polygons but Modeler wall not 
carry out the instruction, check that the polygons 
actually share one or more sides in common. The 
polygons may be overlapping in appearance only; they 
must share two points (comprising an edge, or a side) in 
common in order to merge properly. 

If Modeler does not cany out the merge instruction, and 
you feel certain that the selected polygons share points, 
check that there are not duplicate points there. Perform 
a point merge operation. Sometimes the points of two 
polygons can overlap, making them appear to be a single 
shared point. In such cases, Modeler cannot merge the 
polygons until the points are merged first. 

Merge will function on coplanar and non-coplanar 
polygons as well. However, the resulting surface normal 
may not render correctly at certain angles, and it is not 
likely to animate well since it will appear and disappear 
as the viewing angle changes. There may be other 
unwanted side effects as well. 
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Surface q 

What Surface does 

With the controls on the Change Surface Name pop-up 
menu you perform two important functions: you can 
create names and apply them to the currently selected 
item(s), and you can rename any previously created 
surfaces whose names you choose to alter. 

Naming surfaces is an important step in modeling, one 
that allows you to identify portions of the object that will 
receive different color and texture qualities in Layout. 
These are the names that Layout uses to assign color and 
texture to objects when rendering. 

How to use Surface 

The Surface button is used to create and assign surface 
names in one step, or to change surface names. Each of 
these two functions will affect the selected polygon (s) or 
object(s) in the current layer, so you should spend some 
time getting familiar with this menu's operation. 

To create a surface name and assign it to the 
currently selected polygons 

Select Surface. Enter a name in the surface name field. 
Select the Apply button. This name will be created, added 
to the available surface names list, and applied to the 
currently selected item(s). (Note: To create a list of 
names without applying them to any objects, use the 
Options button found in the Objects menu.) 

To rename an existing surface name 

Select Surface. Drag die mouse over the pop-up surface 
name menu to select the name you desire to change. 
Click in the surface name field and enter a new name. 
Select Rename. This applies the new name to the 
polygons that were labeled with the previous name, and 
closes the menu. 

To assign an existing surface name to the currently 
selected polygons 

Select a number of polygons. (Remember, if you select 
no polygons, all are considered selected.) Select Surface, 
Drag the mouse over the pop-up surface name menu to 
select the name you desire. Click the Apply button. This 
applies the name to the selected items and closes the 
menu. 



turf ace 



To assign a surface name to use for all newly 
created polygons 

Go to the Objects Menu and select Options. Beside the 
Surface label, enter the name for Modeler to give to all 
newly made polygons. Select the Create button. From this 
point onward, all new polygons (created by the Object 
tools, the Modify tools, the Tools functions, and the 
Polygon tools) will be given the surface name you 
entered automatically as they are created. 

Apply 

Use the Apply button to (a) exit the menu, and (b) apply 
the current name on the pop-up surface button to the 
selected polygons in the current layer. 

Rename 

Use the Rename button to (a) exit the menu, and (b) 
change the name of the surface showing on the pop-up 
menu to the name showing in the text field. 

Cancel 

Use the Cancel button to (a) exit the menu, and (b) 
ignore any changes or text that you entered here. 

Notes and tips about Surface 

The surface controls may seem to be partially duplicated 
by the Options command found in the Objects menu. 
However, through the Surface pop-up menu you can also 
assign surface names to existing or previously created 
polygons. This feature is not available from Object 
Options. From Surface, you may also create surface 
names, rename surface names, and direct Modeler 
which surface name to use for newly created polygons. 

The pop-up menu displays a list of all available surface 
names, including any that you create using the other 
surface controls found here. This is convenient for 
creating and assigning surface names as you build an 
object, since all new polygons created after you exit this 
menu wail have this name as their surface name. The 
alternative, which is optional, is to design the object first, 
then select sections of it and assign surface names at that 
time. This approach can be more tedious, depending on 
the complexity of the object. 

If you do not select a specific polygon (or group of 
polygons) prior to using this function, all polygons in the 
active layer(s) will be considered selected and the name 
will be assigned to them. 
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Triple Shift+t 



What Trip w does 

Triple converts the selected polygon (s) into triangular 
polygons. For example, a square polygon becomes two 
triangular polygons, This is useful for objects you wish to 
animate using Bones, or objects that have Displacement 
Maps. 

How to use Triple 

Select one or more polygons or objects. Press Shift+t on 
the keyboard, or click Triple. 



Notes and tips about Triple 

Triple can be crucial for character animation. If you plan 
to use Bones to animate text or other objects typically 
made of quadrangles, you should load them into 
Modeler and use Triple on them. The deformations that 
Bones can cause will likely push quadrangle polygons 
out of planarity so that they are no onger flat. Use Triple 
to triangulate those polygons for consistently correct 
rendering. 



Dam-Hi 

What Subdivide does 

Subdivide divides any 3 or 4 sided polygon into a smaller 
set of triangles. It can do so in a few different manners 

Req jirements for Subdivide 

The polygon (s) to be subdivided must be 3 or 4 sided 
before they can be affected. 

When you select Subdiv (Subdivide), you have the option of 
a Faceted, Smooth or Metaform subdivision. 

Faceted setting 

Faceted subdivides polygons leaving the newly created 
polygons in the same plane as the original polygons. 

Smooth setting 

Choose Smooth to subdivide an object with smoothed or 
rounded edges when you wish to add detail and maintain 
the object's rounded appearance. Smooth has a further 




The jitter radius is a fraction of the edge length times the 
fractal factor, A factor of 1 jitters the new points by at 
most 50% of the length of the edge that they will 
subdivide. A factor of.l is 5% jitter and a factor of 2 will 
move points 100% of the edge length. Points added to 
the center of 4-point polygons are jittered a comperable 
amount, although the formula for them is more 
complicated. 

How to use Subdivide 

Select one or more 3 or 4 sided polygons. Press Shift+d, 
or select Subdiv. After you select Subdivide, choose 
whether you prefer Faceted, Smooth or Metaform 
subdivision. 



control, Max Smoothing Angle. Adjoining polygons at 
angles greater than the Max Smoothing Angle will not be 
subdivided in a 'smoothed' manner. 

Metaform setting 

Using Metaform subdivision is akin to using Smooth. 
With Metaform, however, the newly created polygons are 
smoothly curved with the original polygons acting as sort 
of a "bounding box" for the shape of the new polygons. 
There is no need to worry about smoothing angles, 
Metaform automatically tries to smooth out ail selected 
polygons forming them into more curved, rounded 
shapes. 



Notes and tips about Subdivide 

Subdivide is useful for adding detail to objects (also see 
the Jitter command). Any polygons that are not 
triangular need to be converted first, using the Triple 
command from the Polygon menu. 

Subdivide can be used repeatedly, to make smaller and 
smaller polygons. This is highly useful for objects that are 
Displacement Mapped or animated with Bones. 



Fractal option 

All subdivide options allow you to enter a Fractal value 
that will randomly jitter newly created points. A value of 
0 will not jitter points and higher values will jitter points 

greater. 
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For example, let's subdivide an object with two different 
Max Smoothing Angles to see the difference. 



Step 1: Prepare the object 

Load the Apple object (in the Food directory). Press a to 
change the view to fit the object. Choose the Polygon 
selection mode, and press w to display the statistics 
menu for it Select the AppleSkin surface from the pop- 
up menu, and click on the + button next to the label with 
Surface:. The skin polygons will highlight Go to the 
Polygon menu and select Triple to convert the polygons 
into triangles (SubDiv requires triangles to fundi q). 

Step 2: Make a copy of the object 

For comparison's sake, let's copy this object before we 
subdi ide it. Click on Copy at the bottom of the screen, 
then select the next layer from the layer button? at the 
top of the screen. Click Paste to place this copy in the 
new layer. 

Step 3: Subdivide the first object 

Return to the original layer. Press w and once again 
locate and select the polygons making up the AppleSkin. 
Select Subdiv. Choose Smooth, and click on OK. Since all 
of the selected polygons were at angles less than 90° to 
one another, the new vertices were added so that they 
continued the rounded appearance of the apple, (See 
below left). 



Step 4: Subdivide the second object 

o to the second layer with the copied object. Press w 
and once again locate and select the polygons making up 
the AppleSkin. Choose Smooth, enter 20 in the Beld 
beside Max Smoothing Angle, and click on OK. Only 
those polygons that were at angles less than 20° to one 
another received smoothed vertices. Since none were at 
that angle, new vertices were added, but the straight- 
edged appearance remained. (See below right.) 

Step 5: Compare the two objects up close 

To see this properly, drag out the Face window till it fills 
the screen. Select the original layer as a background 
layei , so that the second apple overlaps the first. Press 
Ctrl+a so that it fills the view. Notice how the apple that 
was smoothed with a greater angle has edges that appear 
around the other apple? Using the Max Smoothing Angle, 
Modeler was able to determine where new points should 
be placed to maintain and apple's rounded shape. 




Two apples subdivided with different smoothing angles (from the exercise above). Notice bow the apple on the left h 
a much more naturally rounded profile, while the apple on tlye left appears to be made up a longer straight segments. 
The higher the Maximum Smoothing Angle value, the more Modeler can maintain and even enhance the apparent 
roundedness of the object, as this example shows. 



Align 

What Align does 

Align will attempt to turn all surface normals to face in 
one direction. 

How to use Align 

Select the entire object, or the general area where there 
are polygons that face in the wrong direction. Click 
Align. Align may actually align the polygons in the wrong 
direction, but they will all face that way together — if so, 
use the Flip command to turn them to the correct 
orientation. 



Notes and tips about Align 

The Align operation is complex and not foolproof. You 
may wish to attempt to select varying combinations of 
right-facing and wrong-facing polygons, to see if the 
results are what you desire. Sometimes there may be 
groups of polygons that will not align properly. You may 
need to Merge Point and Unify in that case, as the status 
of polygons is dependent upon the points they consist of. 



Unify Shift+u 



What Unify does 

Unify will convert multiple polygons sharing the same 
points (such as double sided polygons) into a single 
polygon. 

How to use Unify 

Select some number of multiple polygons (if you select 
none, all will be considered active). Press Shift+u on the 
keyboard, or click Unify. 



Notes and tips about Unify 

Unify creates single-sided polygons with regard for the 
direction of their surface normals. However, unusual 
object shapes can occasionally fool its complex 
algorithms, resulting in single-sided polygons facing the 
incorrect direction. If so, you may need to use Align or 
Flip to correct the resulting direction of the normals. 



What Flip does 

Flip changes direction of the surface normal on one or 
more single-sided polygons (it flips the direction from 
which the polygon can be seen when rendered). Flip can 
also swap the starting point on curves from one end to 
the other. 



Notes and tips about Flip 

Surface normals are small dotted lines that indicate in 
which direction a polygon is visible. They appear 
whenever a polygon is selected. 



How to use Flip 

Select one or more polygons or objects. Press f on the 
keyboard, or click Flip. The screen will redraw and the 
selected polygons will now face the opposite direction. 
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Tools menu 



The Tools menu contains operations that function on objects, points, and curves. 

Object functions include all 2D, 3D, and Boolean drill operations. Each of the drilling operations requires a combination of 
two layers — one foreground and one background. The foreground layer contains the object to be drilled, and the 
background layer contains the object to do the drilling. Point functions include operations that merge points, align them, and 
manipulate them in a variety of ways. Curve functions include the creation and manipulation of curves and surface paths. 

Note: To speed up all drilling opera! )ns 

You can speed up any drill operation (including loolean functions) by selecting the polygons in the front layer that wail be 
affected by the operation just before you engage the drill operation. This instructs Modeler to ignore the remaining unselected 
polygons in the foreground layer since they are not a part of the intended operation. With this information, Modeler can work 
more quickly. 



Drill (Template Drill) Shift+r 

What Template Drill does 

Template Drill takes a 2D polygon (or set of polygons) in 
the background layer and slices the contents of the active 
layer with it. There are four types of Template Drill, 
described below. Template Drill will not create an inside 
surface along the cut edges. 

Requirements for Template Drill 

• Drilling object is a single-sided 2D polygon (it can be 
more than one polygon, as long as all are single-sided 
polygons.) 

• Background layer contains the drilling object. 

• Foreground layer contains the object to be drilled. 

• When viewed along the drilling axis, objects overlap 
either partially or fully. 

How to use Template Drill 

Arrange objects and layers as described above. Press 
Shift+r on the keyboard. Select the axis along which to 
drill, and the type of operation (listed and pictured below). 
Click OK. 

Core option 

When you remove a core from an apple, you are left with 
the shape of the core itself. Core leaves behind only 
polygons thai are within the shape of the template polygons 
that did the drilling. 

Tunnel option 

When you cut a tunnel into a shape, you make a hole inside 
it. Tunnel leaves behind the polygons that were outside the 
shape of the template polygons that did the drilling. 

Stencil option 

Stencil is a specialized form of the Slice option (below) . 
Whereas Slice creates new polygons within the original 
object's polygons that still have their original surface name, 
Stencil gives the newly created polygons a new surface 
name, one that you may select (or create) directly within 
the Template Drill pop-up menu. 



r»np I at «• Oti U 




When you select Stencil, additional controls appear that 
allow you determine the name for the newly created 
polygons: select one from the Surface Name pop-up menu, 
create one by typing it in the Text field and selecting Create, 
or Rename one by typing a new name into the Text field 
and selecting Rename. (As a shortcut for the Create option, 
you can simply press r after entering the name — this will 
accept the new name and start the procedure 
automatically.) 

Slice option 

When you cut into an object, but do not remove any piece 
of it, you leave behind new edges where the two objects 
intersected. AJJ polygons remain, but new polygons and 
edges have been created where they overlapped. Slice 
leaves both the polygons that are within the template 
polygons and the polygons that are outside the template 
polygons. All polygons retain their original surface names. 

Notes and tips about Template Drill 

Speed up any drill operation by selecting the polygons in 
the front layer that will be affected by the operation just 
before you engage drill. This instructs Modeler to ignore 
the remaining unselected polygons in the foreground layer 
since they are not a part of the intended operation. With 
this information, Modeler can work more quickly 

If you attempt to invoke Template Drill using a 3D object as 
the drilling object, Template Drill will not function. 

If you attempt to invoke Template Drill using a 
combination of single-sided and double-sided objects, or 
2D and 3D objects, Template Drill will only drill the single- 
sided 2D polygons. 



S ill (Solid Drill) Shitt+c 



What Solid Drill does 

Solid Drill takes a 3D solid object in the background layer 
and slices the contents of the active layer with it. This is the 
same as Template Drill, except that the cutting edges 
belong to part of a 3D solid, not a 2D template projected 
into 3D. There are three types of Solid Drill, described 
below. Solid Jrill will not create an inside surface along 
the cut edges. 

Requirements for Solid Drill 

• Background layer contains the drilling object. 

• Foreground layer contains the object to be drilled. 

• When viewed along the drilling axis, objects overlap 
either partially or fully. (They do not need to physically 
overlap, but they must appear to line up along the driUing 
axis.) 

• Drilling object is a closed 3D solid (i.e., a sphere is a 
closed solid but a sphere with a hole in it is not, and 
would not work). 

How to use Solid Drill 

Arrange objects and layers as described above in 
Requirements. Press Shift+c on the keyboard. Select the 
type of operation (listed and pictured below) . Click OK. 

Core option 

When you remove a core from an apple, you are left with 
the shape of the core itself. Core leaves behind only 
polygons that are within the shape of the object that did the 
drilling. 

Tunnel option 

When you cut a tunnel into a shape, you make a hole 
inside it. Tunnel leaves behind the polygons that were 
outside the shape of the object that did the drilling. 

Stencil option 

Stencil is a specialized form of the Slice option (below). 
Whereas Slice creates new polygons within the original 
object's polygons that still have their original surface name, 
Stencil gives the newly created polygons a new surface 
name, one that you may select (or create) directly within 
the Solid Drill pop-up menu. 




When you select Stencil, additional controls appear that 
aJlow you determine the name for the newly created 
polygons: select one from the Surface Name pop-up menu, 
create one by typing it in lite Text field and selecting Create, 
or Rename one by typing a new name into the Text field 
and selecting Rename. (As a shortcut for the Create option, 
you can simply press r after entering the name — this will 
accept the new name and start the procedure 
automatically.) 

Slice option 

When you cut into an object, but do not remove any piece 
of it, you leave behind new edges where the two objects 
intersected. Ail polygons remain, but new polygons and 
edges have been created where they overlapped. It's like 
tracing the outlines of the cutting polygons into the 
polygons of the foreground layer object. 

Notes and tips about Solid Drill 

Speed up any drill operation by selecting the polygons in 
the front layer that will be affected by the operation just 
before you engage drill. This instructs Modeler to ignore 
the remaining unselected polygons in the foreground layer 
since they are not a part of the intended operation. With 
this information, Modeler can work more quickly 

The amount of overlap between the drilling object and the 
drilled object is significant. If the overlap extends 
completely through the drilled object, then all polygons are 
involved. If only the "front" of the drilled object has any 
overlap, then only those "front" polygons will be affected. 

If you attempt to invoke Solid Drill using a 2D object as the 
drilling object, Solid Drill will not function properly. 
Instead of getting connected polygons as a result, you will 
get only the points that made up the object. Click Undo and 
double check that your objects meet the requirements for 
Solid Drill. 



Shift+b 



What Boolean operations do 

Boolean operations will merge objects, split objects, carve 
objects, and join objects in a variety of ways. You can 
mode difficult shapes easily with these simple operations. 



LightWave Modeler 




The Tools Menu 



60 



Requirements for Boolean operations 

• For the Adc >peration: Drilling object may be a 2D 
polygon or 3D object. 

• For the Union/Intersect/Subtract operations: Drilling 
object must be a 3D solid. 

• Background layer contains the drilling object. 

• Foreground layer contains the object to be drilled. 

• When viewed along the drilling axis, objects must 
physcially overlap either partially or fully. Unlike Template 
Drill, they cannot merely line up along one axis; they must 
overlap the same space, ai least partially. 

How to use Boolean 

You will use two layers for this operation. Place the object 
to be cut in one layer. Place the object to do the cutting in 
one layer. Arrange the layers so that the cutting object is in 
the background layer. When the objects and layers are 
properly set, press Shift+b (or select Boolean from the 
Tools menu). Choose the type of operation (listed and 
shown below). Click OK. 

Union 

Union joins the background layer with the foreground 
layer, taking the solid objects and combining them into a 
single object Interior faces are removed. No new polygons 
or surfaces are created; therefore all surfaces will retain 
their original names. 

Intersect 

Intersect takes the solid objects and leaves behind 
whatever portion was common between them. It leaves 
behind only those portions of the background layer and 
foreground layer that were overlapping. (This corresponds 
to the portion that the Union operation discards.) No new 
polygons or surfaces are created; therefore all surfaces will 
retain their original names. 

Subtract 

Subtract removes the background drilling template object 
from the foreground object, leaving a copy of itself 
embedded there. Essentially, it carves the background 
layer out of the foreground layer, leaving new inside 
surfaces in its wake. New surfaces will take on the names 
of surfaces that carved them. For example, you have a 3D 
letter A with three surfaces: Front, Back, and Sides; and an 
Apple with two surfaces: Skin, and Stem. If you subtract the 
letter A through the Apple, the inside surfaces created will 
have the name Sides, taken from the surface that ^ ved 
the tunnel. The Apple will now have three surfaces 
associated with it: Skin, Stem, and Sides. 

Add 

Add joins the background layer with the foreground layer 
so that the overlapping shapes are hilly combined as one. 
This is (liferent from simply saving two overlapping objects 
from two different layers, since the polygons that physically 



overlap are merged in a form of mutual drill operation. No 
new surfaces are created, although some polygons may be 
subdivided; therefore all surfaces will retain their original 
names. 

Notes and tips about Boolean operations 

Speed up any drill operation by selecting the polygons in 
the front layer that will be affected by the operation just 
before you engage drill. This instincts Modeler to ignore 
the remaining unselected polygons in the foreground layer 
since they are not a part of the intended operation. With 
this information, Modeler can work more quickly 

The results of the Boolean Subtract operation will vary 
depending whether the polygons being drilled consist of 
single-sided or double-sided polygons. A further 
explanation of this follows the description of the Boolean 
operations. 

For the Union, Intersect, and Subtract operations, the 
amouni o f overlap between the drilling object and the 
drilled object is significant. If the overlap extends 
completely through the drilled object, then all polygons are 
involved. If the overlap is only on the "front" of the drilled 
object, then only those "front" polygons will be affected. If 
there is no overlap, then these operations will not function. 

For the Union, Intersect, and Subtract operations to 
function property both objects must be closed 3D solids. 
These Boolean CSG functions will not operate on 2D 
polygons, only 3D solid objects, For the Add operation, any 
set of 2D and 3D objects is acceptable. 

Using Boolean Functions - A Dissertation 

Single-sided and double-sided polygons play a unique role 
in the Boolean Subtract operation. Depending on the 
design of the objects involved in the operation, and the 
specific Boolean function you choose, you may get results 
that are different from those you expect. This essay will 
help you understand how the Boolean functions think so 
that you can design objects accordingly. 

You should understand the difference between one- and 
two-sided polygons before you read this short essay. If you 
are uncertain about them, see the introduction to 3D for 
further discussions of polygon types before going further. 

Imagine that you are a knife blade, slicing through a 3D 
sphere. Every time you cut through a polygon layer, you 
pass from the outside of the sphere to the inside. If this 
were an apple instead of a 3D object, you would have 
passed from outside the apple into ts :ore — from air to 
solid. Therefore, if you passed through only one polygon, 
you are now inside the 3D sphere. A Boolean knife blade 
being subtracted — i.e., slicing through — a one-sided 
sphere would leave two solid halves remaining. 




The figure at left shows 
one of those halves. 



Now suppose this sphere 
actually consisted of two 
— spheres, one inside the 
other. You pass through the first polygon — from air to 
solid — then through a second polygon — from solid back 
to air. You have entered a hole inside the sphere. If a worm 
had eaten a marble-sized pocket out of the center of an 
apple, this pocket is the hole you have now entered. You 
are within the inner sphere. A Boolean knife slicing 
through this sphere would leave two halves remaining, 
each with its own hollow core. 

The figure at left shows 
one of these two halves. 
The single-sided 
polygons of the outer 
sphere faced outward, 
while the single-sided 
polygon of the inner 
sphere faced inward. This enhances the appearance of a 
solid interior with a hollow core. 

Let's take this discussion to another level. Suppose you 
have four tiered spheres, each one slightly smaller than the 
next, each one inside the next. Each sphere consists of 
single-sided polygons. Slice into this group of objects with 
your Boolean knife. 





The results will appear just 
like those pictured in 
Boolean. 3- Again, alternate 
spheres had polygons facing 
inward or outward. For 
each polygon wall passed 
through, Modeler believes it has passed either from outside 
to inside, or inside to outside. From one state to the other. 

If all four spheres consisted of double-sided polygons, then 
Modeler would have believed that each sphere was made 
of a paper-thin wall (since double-sided polygons are 
back-to-back polygons). Upon encountering a double- 
sided polygon, Modeler will think that it has passed 
through two polygons. In the paper-thin space between the 
front-facing and back-facing polygon, the Boolean knife 
blade sliced through air, then solid, then air again. 



The results are shown in 
Boolean.4, four hollow 
spheres, each encased 
within the other, with no 
solid core. 



Therefore, be aware that the results of Boolean CSG 
functions will vary depending on the polygons that are 
being cut. To Modeler, it does not actually matter which 
way the polygons face. However, to achieve the results you 
desire with Boolean functions, there may be times when 
you need to model with this in mind. If the results you 
achieve are not what you expect or desire, check for the 
possibility that the polygons are not facing the way they 
should You may need to try again using the other type of 
polygon. 




Merge m 

What Merge does 

Merge will merge points that overlap into a single point. 
The point that remains will belong to the same polygons as 
the original points. 

How to use Merge 

Move the necessary points/polygons so that points overlap, 
as closely as possible in all three windows. Make sure the 
necessary items are selected for the operation. Press m on 
the keyboard, or click Merge. Select a merging procedure, 
and enter any required values. Click OK when done. 

Automatic option 

Automatic will merge points that are sharing the same 
space. These points need to be overlapping in all three 
windows, to a close degree. For objects or portions of 
objects that you have cut from the main object with the 
intention of merging later (back into their original 
positions) use Automatic. 




Fractional option 

This setting takes the size of the object, then takes a 
fraction of that size as the merge distance. This value is a 
power of 10. The higher the value, the less points are 
merged. 

Absolute option 

Absolute requests an absolute distance to calculate 
overlapping points. Any points within this distance of one 



another will be merged. When merging overlapping or 
nearby pairs of points, Merge wall choose one point as the 
base point. The other point will be moved to the location of 
the base point and merged there. The polygon to which it 
belongs may be stretched as necessary. Merge will not 
average the distance between points to create a new point 
midway between them. 

If you need to force two points to merge, and you are 
unsure of their distance, select them, then use die Absolute 
parameter with a value of 0. This will cause the two points 
to merge. Be careful of selecting more than two points, 
because all selected points will be merged by this option. 



Notes and tips about Merge 

Merge will not merge points between layers. Objects or 
polygons for which you wish to merge points must be in 
the same layer. 

Merge will merge the points of the selected items only. 'This 
is useful if you have many overlapping points, yet wish to 
merge certain specific ones. If you attempt to merge points 
with the wTong points or polygons selected, merging may 
not occur unless the other points are overlapping. Make 
certain that the proper items are selected before you click 
Merge. 



Weld 



What Weld does 

Weld will take a group of selected points and merge them 
into a single point. The point thai is used as the "joining 
point" is the last point you select before choosing Weld. 
This is useful when you have a group of points in a smaJJ 
area, and you wish to have only one point there. All 
polygons will become tied to the remaining point that is 
welded. 



How to use Weld 

Select some number of points (at least two) . Select Weld. 



Quantiz 

What Quantiz does 

Quantize will snap points to the nearest X, Y, Z coordinate 
spacing you choose. 

How to use Quantiz 

Select some number of points. Select Quantiz. Enter the 
grid coordinates spacing to use. Example: X 1, Y 2, Z 3, 
meters, would cause every selected point to move to the 
nearest 1 -meter X axis, 2-meter Y axis, and 3-meter Z axis 
point intersection. 



Quant i ze 




Notes and tips about Quantiz 

Quantizing is generally used to move points a smaJJ 
increment so that they form planar polygons, or to 



manipulate them in very smaJJ increments where precise 
placement is required. You may also find it useful for 
objects you intend to morph. 



Jitter Shitt+j 

What Jitter does 

Jitter randomly moves points within a specified radius, 
randomizing or roughing up the object 

How to use Jitter 

Select a group of points, polygons, or an entire object. 
Press Shift* j on the keyboard. Select the type of Jitter to 
perform. Enter jitter parameters for any combination of X, 
Y, or Z axes. Select OK. 

Notes and tips about Jitter 

A jitter value of 0 is "no jitter," meaning no change will 



J itter 




occur. Values above or below 0 will affect the object. 
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Uniform option 

If you've used earlier versions of LightWave, this is the 
original jitter function. It performs a uniform jitter on every 
point within a rectangular region. A point may be shifted by 
as much as the value specificed for the Radius parameter. 

Radius parameter 

This value is used to deterniine just how far a point may be 
moved from its current location. 

Gaussian option 

This option results in a slightly less ragged jitter than the 
Uniform opuon, performing a normal distribution around 
the starting point's location in an elipsoid of the given radii. 

Normal option 

This opuon uses the local surface normal and randomly 
moves points plus or minus within a range along that 
surface normal. 

Range parameter 

This value is used to set the range within which a point may 
be moved from its current location. 



Radial option 

This option randomly distributes points inward or outward 
along a radial vector from a single point (the Center point 
parameter). 

Range parameter 

This value is used to set the range within which a point may 
move from its current location. 

Center parameter 

This parameter sets the center point, from which the radial 
effect of jitter is calculated. 

Notes and tips about Jitter 

jitter is effective for "shaking up" a surface, adding a 
genuinely rough texture to it. For example, you could give a 
sheet of paper a crinkled appearance by applying a small 
jitter value to it (on the axis that represented die paper 
thickness only) . You could also rough up a landscape, 
mountain range, or asteroid, using small amounts of Jitter, 
perhaps with Subdivide to add more detail. 



Smooth Shift+m 

What Smooth does 

Smooth will move the points in an object to reduce its 



How to use Smooth 

Select points, polygons, volume, or object. Press Shift+m 
on the keyboard. Enter the number of smoothing 
operations you desire, and the strength of each operation. 
Select OK. 

Strength parameter 

The power of the smoothing force. High values affect the 
object more noticeably, while low values are more subtle. 

Iterations parameter 

Iterations are the number of Smooth operations you want 
to occur. Applying Smooth once with three iterations is the 
same as applying it three times with one iteration. 



Notes and tips about Smooth 

It is best to apply the Smooth function to a whole form, but 
it can be applied selectively to parts of objects by selecting 
a group of points, polygons, or a volume. Smoothing a 
rock repeatedly will ultimately round it off into a sphere, 
since that is the smoothest it can become. Smooth 
functions on 2D polygons as well as 3D objects. 



Set Val (Set Value) 

What Set Value does 

Set Value will move selected points to the coordinate value 
you specify for a specific axis only. 

How to use Set Value 

Select one or more points. Select Set Value. Enter a 
number on the axis to where you want these points moved. 
Select OK. 




Axis parameter 

This is the axis for the movement value. 



Value Parameter 

The value entered here will place all selected points at that 
value along the chosen axis. 

Units parameter 

Select a unit of measurement for the operation. 
Reset parameter 

Reset all menu values to their original settings. 



Notes and tips about Set Value 

Set Value is a modeling tool that is useful when you require 
the points of an object to be at an exact location or 
alignment. For example, after performing editing 
operations on half an object, you may wish to mirror it to 
form a perfect whole. Those points which form the axis 
basis for the mirror operation must be perfectly aligned so 
thai the halves form a perfect match. You would select 
those points, select Set Value, then select the correct axis 
and enter the numeric value that would in effect snap those 
~oints -i:io line. This would ensure clean rendering in 
Layout. 



plint j mathematical formula for calculating a smooth curve among a collection of points. Generally, the points w ithin a 
spline curve are called knots, just as the points in a polygon are called vertices. Designate any group of points as a curve, 
connect several curves into a loose framework, and you can create smooth-surfaced patches of polygons to form free-flowing 
meshes of any shape and form. The creation of shapes such as sails, curtains, automobile panels, and much more is simple 
using Modeler's spline curves and surface patches. 

Curves are considered polygons to Modeler. They are a specialized form of polygon. Curves may be selected in the same 
manner as polygons, with the Polygon selection tool, and acted upon in the same manner as polygons. Therefore, most of the 
tools in the Modift , Multiply, Tools, and Polygon menus will affect curves just as easily as they affect standard face polygons. 

Curves have a starting point and an ending point (corresponding to the first and last points selected prior to creating the 
curve) . When a curve is selected, the starting point displays a small white circle to indicate this. The starting point may be 
switched to the other the end using the Flip command, just as you would flip a polygon surface normal with this command. 

In fact, the orientation of the staining point (at one end or the other) affects the direction of the surface normals in the 
resulting polygon mesh created by a c rve operation. Therefore, the ablity to flip a curve's direction is valuable. It affects the 
direction that resulting surface normal face when the curve is used to create an object. 

Curves are not objects themselves; rather, they are modeling tools that will enable you to create realistic objects much more 
easily. I Iowa er, curves may be saved as objects. They will not render in Lightwave I ayout (the way 2-point polygons wall) . But 
you may wish to save particularly useful curve shapes for other objects you wish to create later on. 

Modeler curves are Catmull-Rom interpolating splines. The curve passes through its own control points, rather than being 
affected by distant, unconnected control points. 



Make (Make Curve) Ctrl+p 



What Make Curve does 

Make Curve will create a spline curve, useful in the 
Multiply and Tools menus for object creation commands. 
Curves are treated much like polygons, and create smooth 
surface meshes. 

How to use Make Curve 

Create or select a number of points (two or more) . Select 
Make or press H+p on the keyboard. 



Notes and tips about Make Curve 

The first point you create is the starting point for the curve. 
The final point i r die ending point. You can flip the starting 
and ending points using the Flip command. 

The more points you use in creating a curve, the more 
segments it will ultimately contain after a Multiply 
operation. Multiply operations are also affected by the 
curve division setting that is active under the Options 
command in the Objects menu. 



Make CI (Make Closed Curve) Ctrl+o 

What Make Closed Curve does 

Make Closed Curve will create a closed curve shape (the 
beginning and ending points will be connected), 



How to use Make Closed Curve 

Create a number of points (two or more). Select Make Q 
or pr^. , +o on the keyboard. 
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Stan CP (Starting Control Point) Ctrl+h 



What Start CP does 

Start CP enables you to use the beginning point of a curve 
to control the continuity of the curve at the next point. 

How to use Start CP 

Select a curve. Press Ctrl+b on the keyboard. The leading 
segment of the curve, between the first point and the 
second, changes to a dotted line. This indicates that the 
end point is now a continuity control point. Go to the Move 
menu and select the Drag command. Drag the endpoint 
around to adjust the curvature of the polygon curve at the 
next point. 



Notes and tips about Start CP 

When you change endpoints Into continuity control points, 
the endpoints are no longer part of the curve itself, they 
become curvature-adjustment controls only. For any 
Multiply or Tools commands that you use on the curve, the 
continuity segment will not create polygons. 

Continuity controls are useful when you intend to Clone or 
Lathe a polygon curve in such a manner that you need a 
perfectly smooth and uninterrupted joint around the 
central axis. For example, if you use a curve to define the 
profile of a wine glass, you would use Start CP for the 
beginning of the curve, inside the bottom of the glass bowl. 
When lathed, this curve would create a perfectly smooth 
interior surface, without a visible dimple at the base of the 
bowl. 



End CP (Ending Control Point) Ctrl+n 



What End CP does 

End CP enables you to use the final point in a curve to 
control the continuity of the curve at the next point. 

How to use End CP 

Select a curve. Press Ctrl+n on the keyboard. The ending 
segment of the curve, between the last point and the next- 
to-last point, changes to a dotted line. This indicates that 
the end point is now a continuity control point. Go to the 
Move menu and select the Drag command. Drag the 
endpoint around to adjust the curvature of the polygon 
curve at the next point. 



Notes and tips about End CP 

When you change endpoints into continuity control points, 
the endpoints are no longer part of the curve itself, they 
become curvature-adjustment controls only. For any 
Multiply or Tools commands that you use on the curve, the 
continuity segment wili not create polygons. 




Freeze Ctrl+d 



How to use Freeze 

Select one or more curves, click Freeze or press Ctrl+d. Ail 
selected curves (whether open or closed) will become new 
polygons. 



What Freeze does 

Selecting Freeze will instantly convert the currently selected 
curve(s) into polygons. 



Smooth (Smooth Curve) Ctrl+s 



What Smooth Curve does 

Vt^en you move the points of two curves so that they 
overlap, then merge those points, there is not a natural 
curve passing through the resulting joined section. In fact, 
the two curves may form an angle. To smooth the angle out 
as if the two curves were originally one, use Smooth Curve. 



How to use Smooth Curve 

Move the points of the pertinent curves so that they 
overlap. Merge the points using the Merge points 
command (Modify menu). Select Smooth or press Ctrl+s 
on the keyboard. If the operation is successful, you will see 
the begirming anu ending continuity control points appear, 
along with their dotted-line indicators. 
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The Display Menu 



The Display menu contains controls that allow you to adjust die screen display in a variety of ways, and to get specific 
information and statistics about the current object. 

• Screen adjustments include the ability to zoom in or out from objects, slide the entire display left or right (without shifting 
the object's position), or auto-scale the display so that the object fits the edit windows at its best size. 

• Information allows you to study points or polygons more closely, while Statistics enables you to select and deselect points, 
polygons and surfaces. 

• Display options gives you the ability to customize the Modeler screen display. Show any background image loaded into 
Layout as a dithered picture on the Modeler screen (great for making corporate logos from images you have framegrabbed). 
Toggle the visibility of points, polygons, surface normals, curves, even the grid itself, on and off'. You can adjust Modeler's grid 
snap and grid increments also. 



Magnify 



Magn if sTl 



What Magnify does 

With Magnify you can zoom in closer to the current object, 
or zoom out further. Magnify does not resize the object, 
rather it alters your point of view so that you are either 
closer or further away. 

How to use Magnify 

Click Magnify. Move the cursor to any window. Place the 
cursor over the portion of the object you wash to zoom. 

Drag the mouse left to zoom out, or right to zoom in. 



Notes and tips about Magnify 

The Magnify tool will zoom in toward that portion of the 
object directly under the cursor when you initiate the 
zoom. This is different from the In and Out buttons, which 
zoom inward to or outward from the center of the view 
windows only. Unlike them, Magnify can zoom to any 
portion of the view windows. 



Pan Alt + Mouse Drag 



Whs Pan does 

Slides the edit window and its contents left, right, up or 
down. 

How to use Pan 

Click Pan. Move the cursor to any window. Drag the 
mouse. The entire edit window and its contents will slide in 
the direction you drag. 



Notes and tips about Pan 

As a shortcut to selecting Pan from the Display menu, at 
any time you can hold a on the keyboard and drag the 
mouse in any window . i .olding a overrides any 

current tool, allowing you to pan the view. 



Measure 



What Measure does 

Measure allows you to measure the distance between any 
two points on screen. 

How to use Measure 

Select Measure. Move the pointer into an edit window. 
Press and hold either mouse button, then drag the mouse 
to the destination point. A light gray crosshair will appear 
where you clicked, with a line extending from it as you 
drag the mouse away. The Coordinates window display 
shows the exact distance that you have moved as long as 
you hold down the button. 



Notes and tips about Measure 

Measure does not function in the Preview window. Only in 
the edit windows. 

It may help you to measure more easily if you first select 
the two points that are the endpoints of the segment you 
wish to measure. Highlighting them makes them a little 
easier to see. 
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In . zoom in IX 

Shift +. zoom in 2X 



What In does 

Use In to magnify the object on screen in single-grid- 
square steps. 

How to use In 

Press . on the keyboard, or click In. 



Out , zoom out IX 

Shift+,zoom out 2X 
What Out does 

Use Out to zoom out from the object on screen in single- 
grid-square steps. 

How to use Out 

i ss , on the keyboard, or click Out. 



Fit j I a 



Notes and tips about In 

Press Shift +. (also called >) to zoom in at twice the 
amount. 



Notes and tips about Out 

Press Shift+, (also called <) to zoom out at twice the 
amount. 



What Fit does 

Fit will cause the windows on screen to be zoomed to the 
maximum display size that will fit the objects on screen in 
all three views. If there are no foreground or background 
objects present, Fit will center the X, Y, and Z axes is all 
three edit windows. 

How to use Fit All 

tfess a on the ke\ joard, or click Fit All. The windows will 
zoom in or out to fit the item in all three views 



Notes and tips about Fit 

There is an "extended" or additional keyboard command 
for fit — Fit Window, Ctrl + a, which will fit the selected item 
to only the edit window where the pointer is currently 
located. 




Fit Sell (Fit 



) 



Shift+a Fit Select — fit selected item to all edit windows 
(current layer only) 



What Fit Selected does 

Fit Selected will cause the windows on screen to be 
zoomed to the maximum display size that will fit the 
selected items on screen in all three views. 



How to use Fit Selected 

Press Shift+a on the keyboard, or select Fit Sel. The 
windows will zoom in or out to fit the selected items in all 
three views. 
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Options d 

What Options does 

Select Options to adjust the display features of the Modeler 
screen. 

How to use Options 

Press d on the keyboard, or click Options to bring up the 
menu. 




Orientation parameters 

Orientation governs how the three edit windows are 
displayed on screen. You will always have a four-window 
display, but sometimes the location and orientation of the 
four windows can help you visualize an object as you 
design it. To get a better idea of this, load various objects 
and try out the different view orientations on them. 

Logo (XV) 

Provides Top, Face, and Left views that correspond to 
Layout's XZ, XT, and ZY views. 



Map (XZ) 

Provides Map, Left, and Back views. For designing a map, 
the main view displays the object best. 

Side(ZY) 

Provides Top, Left, and Front views. The main view is a side 
view rather than the top. 

Vehicle 

Provides Top, Front, and Right views. The Front view has 
you looking into the negative Z axis. Main is the Top view, 
so if the object were a plane it would fly to the right off 
screen. 



Preview Window parameters 

The preview appears within a circular outline that is a 
virtual trackball. Click outside this circle and drag the 
mouse around its circumference to rotate the object 
around the screen's Z axis, in the same manner that a 
clock's hands move around a clock face. Click and drag 
the mouse across the circle to rotate the object on the 
screen's Y axis. Click and drag the mouse up or down the 
circle to rotate the object on the screen's X axis. 

None 

None turns off the display in the Preview Window. 
Static 

Static displays an uiunoving wireframe view of the object. 

In Select Point or Select Polygon mode: 

• To select points or polygons, click on them in the 
preview window. 

• To rotate the object, hold Alt on the keyboard and drag 
the mouse in the preview window. 

In Select Volume mode: 

• You cannot select points or polygons with a volume in 
the preview window. 

• To rotate the object, drag the mouse in the preview 
window. 



Moving 

Moving displays a rotating wireframe view of the object. 
Click Wire for a rotating wireframe view of the object. Click 
Solid for a rotating solid (or hidden line removal) view of 
the object. To rotate the object to another orientation, drag 
the mouse in the preview window. 

Note: 

Not all resolutions and screen modes can support a 
moving preview. If the buttons do not appear on- the 
interface, it is not available in the currently selected 
resolution. 
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Visibility Parameters 

Visibility turns on and off the visibility of various aspects of 
the Modeler interface. This option is fairly self-explanatory. 
A check in any box indicates that this option is active and 
visible. 

Points 

Toggles visibility of points. 
Paces 

Toggles visibility of faces (polygon outlines). 
Curves 

Toggles visibility of curves. 
Normals 

Toggles visibility of surface normals. 
Grid 

Toggles visibility of the grid and axis labels. 
Backdrop 

Toggles the visibility of the backdrop image (if any). 
Unit System parameter 

The Unit System determines what units of measurement are 
utilized and displayed by the Modeler screen. 

SI 

Select SI to use the International System of Units (SI is the 
abbreviation of the French "Le Systeme International 
d'Unites." Unit measurements in Modeler will now use a 
base system of meters. Grid sizes and distances can be 
measured in gigameters, megameters, kilometers, meters, 
millimeters, micrometers and nanometers. 

Metric 

Select Metric to use the Metric System. It is the same as SI 
with the addition of centimeters. 

English 

Select English to use the English System of Miles, feet and 
inches, 

Note: 

We recommend you use the SI or Metric systems to 
model objects, since a system- based on 10 is much 
easier to use in Layout (for purposes of applying 
textures and adjusting object movement) 



Grid Units Parameters 

Grid Units affects several things: the Grid Size display, the 
graticule on screen (the dividing grid sections), and the 
zoom step amount. These settings have no effect on the 
actual size of the object, only the grid placement display. 
You wall likely find that 1 2.5 5 and 1 2 5 are your most 
commonly used grid unit settings. 

To see the difference in display, create a 1 meter box in the 
center of the edit window. Press a to fit the display. Notice 
how many subdivisions of the grid display there are within 
the box. You might also zoom in or out several steps, 
watching the Grid Size change. Now press d and select a 
new grid unit setting. Click OK and zoom again. Notice how 
the grid is a different size, and the zoom step rate has 
changed. This will give you an idea of how each grid unit is 
subdivided, and how this affects zooming in and out. 

1 

Each grid square represents 1 unit. For example, when 
grid size is set at 1 meter, grid lines fall at every meter. The 
Grid resizes in values that begin with 1 , as in 
10m,lm,100mm,10mm, etc. 

15 

Each grid square represents 1/2-unit. For example, when 
grid size is set at 1 meter, grid lines fall at every half-meter 
and at every meter, The Grid resizes in values that begin 
with 1 or 5, as in lm, 500mm, 100mm, 50mm, 10mm, 
etc. 

12.55 

Each grid square represents 1/4-unit. For example, when 
grid size is set at 1 meter, grid lines fall at every quarter- 
meter, half-meter, and meter. The Grid resizes in values 
that begin with 1, 25 or 5, as in lm, 500mm, 250mm, 
100mm, 50mm, etc. 

125 

Each grid square represents 1/5 -unit. For example, when 
grid size is set at 1 meter, grid lines fall at every fifth-meter 
and meter. The Grid resizes in values that begin with 1 , 2 
or 5, as in lm, 500mm, 200mm, 100mm, 50mm, etc. 

12 

Each grid square represents 1/5-unit. For example, when 
grid size is set at 1 meter, grid lines fall at every fifth-meter 
and meter. The Grid resizes in values that begin with 1 or 
2, as in lm, 200mm, 100mm, 20mm, 10mm, etc. 



Grid Snap Parameters 

Grid Snap forces point creation and item movement to be 
limited to a specific increment. Setting a Fixed Grid Snap 
also fixes the grid's graticuie on screen to be displayed at 
that increment. 

None 

No grid snap unlocks the grid snap so that it moves freely 
and is not constrained by any grid intersections. 

Standard 

Standard grid snap is set to 1/10 of the current grid size. 
For example, if the grid size is 1 meter, all movement 
occurs in increments of 1 meters or 10cm (100mm). 

Fixed 

Fixed allows you to enter a value of your choice for 
increments of movement. The grid will resize itself to use 
the value you specify. 



BG Image (Background Image) 



Notes and tips about Options 

The settings you change on this panel will not be saved 
when you exit or quit Modeler with the exception of Unit 
System. The next time you start Modeler, you will default to 
using the last used units. 



What BG Image does 

BG Image allows you to display a background image (that 
has been loaded into Layout) on the Modeler grid. 
Probably the most common use of this feature is to use it to 
display a framegrabbed company logo so that you can 
build a 3D object right over it on screen. You could also 
use it to give you an idea of how an image map might be 
sized by the Automatic Sizing function of Layout's texture 
mapping controls. 

How to use BG Image 

First, you must load one or more images from the Images 
menu in Lightwave Layout. (Modeler takes its Current 
Image List from the list of those images loaded into 
Layout.) Go to the Display menu and select BG Image to 
bring up the pop-up menu. Make your selections of image 
and position, and exit the menu. The image will appear on 
screen. 

Options and Controls for BG Image 

Image Selector 

Use this pop-up menu to select an image. Select a name on 
this menu to activate the BG Image display. (Backdrop 
Visibility must also be turned on.) 

Axis of projection 

Select an axis on which to display the image. If you are 
using Modeler's default Logo Display setting, X places the 
image in the Left view, Y places the image in the Top view, 
and Z places the image in the Face view. 

Center parameter 

If you wish to place the image at any specific coordinate 
location, enter the X, Y, Z values of that location here. The 
image will be centered on that point. 



Size parameter 

Use Size if you wish to resize or stretch the BG Image. If the 
image is a captured freeze frame of video (by the 
Switcher), or was created in a video resolution (by 
ToasterPaint, ToasterCG, or Lightwave), to approximate the 
correct aspect ratio you should stretch the image 
horizontally by 1.3. For example, if you are in the default 
Logo display setting, and projecting the image along the Z 
axis so that it faces you in the Face window, you will want 
to enter 1 .3 for the X Size parameter. (The reason for this 
is that television is displayed at a 4:3 aspect ratio — for 
every four units of width, the screen is three units high. 
This ratio can be reduced to 1.3:1 — for every 1.3 units of 
width, there is 1 unit of height.) 

If the image has been scanned or transferred from another 
system that utilizes square pixels (the Macintosh, for 
instance) , you should change the size parameters to reflect 
the size of the image. For instance, if the image was 
scanned at 500 pixels wide by 100 pixels tall, the proper 
aspect ratio would be 5:1. A size of 5.0 meters wide (X) by 
1 meter tall (Y). 

Automatic Size button 

Click Automatic Size to automatically size the image to fit to 
the selected items in the current layer. It measures the 
maximum size created by the selected items (points, 
polygons or volumes) and sets the image at exactly that size 
and position. This is analogous to the Automatic Sizing 
button in Layout's texture mapping controls, and can be 
used to give you an idea of how the image fits on the object 
when planar mapping. 

Units parameter 

Select a unit of measurement for the operation. 



Reset button 

Reset ail menu values to their original settings. 
Exposure Slider 

Drag the slider gadget to brighten or darken the contrast of 
the BG Image. 

Invert 

Select Invert to invert the brightness values of the BG Image 
(make it negative) . This may make it easier to see some 
details while modeling. 



Notes and tips about BG Image 

[f after you exit the menu you do not see the BG image 
appear, check that Backdrop Visibility has been aimed on 
in the Display Options menu. Also check the grid size — 
images default to a specific size, and if you are zoomed too 
far out you may not be able to see the BG Image. 




SI i (Statistics) w 



What Statistics does 

Stats is used to provide data about points, polygons, or the 
contents of a volume. It also provides a means for selecting 
and deselecting these items based upon different 
groupings. There are three Stats menus — for points, 
polygons, and volumes. 

How to use Statistics 

Click the appropriate selection button (point, polygon, 
volume), then press w on the keyboard (or click Stats). 
Since Statistics is highly useful as a form of selection, it is 
discussed in an earlier chapter. See "Selection and the 
Selection Tools" for more details on Statistics. 

f info ~1 Info (Information) i 



Notes and tips about Statistics 

To get the Stats on points, polygons, or a volume, you must 
select that mode followed by the Stats function. To change 
display modes, you must exit the menu, chance selection 
modes, and reselect Stats. 



What Information does 

Info provides information about points and polygons. Also, 
it allows you to place points in specific locations, provides 
a method for checking polygon integrity, and provides a 
way to reduce double-sided polygons to single-sided 
polygons. 

How to use Information (points) 

Select one or more points. Press i on the keyboard, or 
click Info. The menu displays information for one point at 
a time. To change the location of this point, enter new 
values for X, Y, and 2, and click OK (if you are done) or 
Next or Previous (to go to another point) . You do not need 
to click OK or oress r after entering new data in any field in 
order for it to be accepted. Changing a value, then going to 
a new point, is the equivalent of pressing r, and has the 
added feature of not closing the menu before you are ready 
to do so. 



How to use Information (polygons) 

Select one or more polygons, Press i on the keyboard, or 
click Info. The menu displays the polygon number, number 
of points, type, flatness, and surface name for one polygon 
at a time. Click Next or Previous to change to the next or 
previously viewed point 

Notes and tips about Information 

Polygons should be as flat as possible to ensure proper 
rendering. If you find a polygon that does not render 
correctly, load the object into Modeler and check its 
flatness with Info. The closer to 0% flat a polygon is, the 
better. If the polygon flatness reads "Degenerate," you may 
need to rebuild that polygon, or subdivide it. 
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Sel Conn (Select Connected) ] 

What Select Connected does 

Select Connected automatically selects all points or 
polygons that are connected to the currently highlighted 
points or polygons. 

How to use Select Connected 

Using point or polygon selection, select one or more points 
or polygons. Press ] on the keyboard, or click the Sel Conn 
button. 



Notes and tips about Select Connected 
This function is useful for the same reason that selecting 
items by surface name is useful. An object that is 
surrounded by others may not be easily selected using a 
volume, and may have several surface names (making 
name selection unwieldy). Select one point, or one 
polygon, then press ] on the keyboard, to select all 
connected items. 

Select Connected will select everything that is connected 
only, so overlapping points that have not been Merged will 
not be affected. 



Invert Shift + 1 

What Invert does How to use Invert 

Invert will reverse the status of selected and unselected Select one or more items. Select Invert, 

items in the current layer. All previously selected items will 
be deselected, while all previously unselected items will 
become selected. 



Hide Sel (Hide Selected) - 

What Hide Sel does 

Hide Selected will "hide" the currently selected polygons, 
polygons with the current volume, or unconnected points, 
from view. The hidden portion remains a part of the object, 
and it remains within the current layer, but it is temporarily 
removed from view. This makes object editing much 
simpler, since you can hide portions of the object that 
make it difficult to see the part you wish to work on. Also, 
no editing operation will affect the hidden portion of the 
object, only the visible portion will be modified. 



How to use Hide Sel 

Select one or more polygons (use either the Polygon or the 
Volume selection modes). Select Hide Sel. When selecting 
points, only points not connected to polygons will be 
hidden from view (unless the polygon is hidden as well) 

Notes about Hide Sel 

All of the Hide/Unhide functions work independently 
among different layers. Therefore, when you use the hide 
and unhide commands, you are affecting only the currently 
active foreground layer(s). If several layers contain hidden 
portions of different objects, only the current front layer (s) 
will redisplay hidden contents. 



Hide Unsel (Hide Unselected) = 



What Hide Unsel does 

Hide Unselected will "hide" the currently non-selected 
items from view. The hidden portion remains a part of the 
object, and it remains within the current layer, but it is 
temporarily removed from view. 



How to use Hide Unsel 

Select one or more polygons (use either the Polygon or the 
Volume selection modes). Select Hide Sel. 



UnhideX 

What Unhide does 

Unhide will redisplay all previously hidden items in the 
current layer. 

How to use Unhide 

Select Unhide to see all the hidden portions of the current 
layer, if any. 



Notes about Hidden items 

Sometimes it is possible, by error, to hide eveiything in a 
layer. Remember that a small dot in a layer button indicates 
that there is something (hidden or not) in that layer. 



Functions without an on-screen button 



There are several functions within Modeler that do not have a specific button on screen to engage their operation. These are 
discussed below. 



Ctrl (mouse movement modifier) 

What Ctrl does 

With Ctrl you can influence mouse movement to adhere to 
specific axes, or to move in specific increments. This is 
sometimes called constraint. Ctrl acts as a modifier, 
modifying the function of a given command. This makes 
moving along one axis (for example, Move) or in 15° units 
(such as Rotate) easy. 

How to use Ctrl 

Before you use any of the Modify tools, press and hold 
down Ctrl This will constrain that tool's movement. Look 
up a tool's description in the manual for specific 
information on how constraint affects its operation. 



Notes and tips about Ctrl 

With certain commands, such as Move, the Ctrl modifier 
does not force 100% compliance to one axis. If you first 
move the selected item along the X axis, all movement 
along the X axis is natural. If you then attempt to move in 
the Y axis, you will have to move the mouse some distance 
before the item "jumps" along the Y axis. The increment of 
movement on Y will be awkward in this case, since it was 
not the favored axis of first movement. 



Enter (keyboard equivalent of OK) 

What Enter does 

With e you can automatically OK out of message dialog 
boxes. 



Notes and tips about Enter 

You may use r as well as e for this command when a menu 
or requester is present. 



How to use Enter 

When you wish to accept the values in a menu or message 
dialog, and close the menu, press e. This technique will not 
work when a text cursor is showing in a text entry field on 
the menu. In such cases, it will advance the cursor to the 
next text field. If there is only one text field on the menu, or 
you have reached the last text field on the menu, then 
pressing e will close the pop-up. 



Esc (keyboard equivalent of Cancel) 

What Escape does 

With Esc you can automatically Cancel out of message 
dialog boxes. Modeler will perform no action other than to 
return to the editing environment. 



How to use Escape 

When you wish to escape from a menu that has just 
popped up, or close a message dialog, press Esc. This 
technique will not work when a text cursor is showing in a 
text entry field on the menu. In such cases, click the mouse 
anywhere else on the pop-up menu to disable the text 
cursor, then press Esc. 
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Fit One View 



Ctrl+a (keyboard only) 



What Fit One View does 

Fit One View will cause only Lhe current view window to be 
resized to contain the items in that window. (The current 
view is the edit window where the pointer is. Obivously, 
this may be any window at any time, so make sure the 
pointer is over the correct window when you press the 
command. 



How to use Fit One View 

Select an item (or items). Press Ctrl+a on the keyboard. 
The screen will be redrawn zoomed to the items in the 
current window. 



Go To Center g (keyboard only) 

What Go to Center does 

Go to Center instantly centers the part of the screen that is 
currently beneath the pointer. 

How to use Go to Center 

Move the cursor to the location you wish to center. Press g 
on the keyboard. The portion of the edit window beneath 
the pointer will be centered in that window. 



Notes and tips about Go to Center 

Another useful function of g is to move to a part of the 
object that is off screen. Move the pointer to one edge of 
the view window, then press g. The window will center 
itself, with the mouse remaining off on one side. Press g 
again, and Lhe process will repeat. In this way, you can 
move across the surfaces of objects quickly and easily, 
without a great deal of resizing and repositioning. 



Jump j (keyboard only) 

What Jump does 

Jump causes the currently selected point(s) to [ 'jump" to 
the coordinates of the mouse pointer. 

How to use Jump 

Select one or more points. Move the cursor to the desired 
location. Press j on the keyboard. The point(s) will jump 
to that location. 



Notes and tips about Jump 

It is best used as a shortcut when moving points around the 
screen. Instead of dragging them with the mouse, select 
them, then move the mouse to the new location and press 
j. Instantly the selected point(s) will jump to the mouse 
position. 

If you select a solitary point, it will jump to the cursor. If 
you select multiple points, all points will jump equally. The 
last-selected point will go to the cursor while the others 
will move the same amount in relation to it. Any polygons 
connected to these points, or connected by these points, 
will move as well. 



Rotate Left 90° e (keyboard only) 

What Rotate Left 90° does 

Rotate Left 90° causes the active items on screen to rotate 
90° (counterclockwise, around to the left) with respect to 
the current position of the cursor. 



How to use Rotate Left 90° 

Move the cursor to the desired coordinate for the center of 
rotation, then press e on the keyboard. 



Rotate Right 90° r (keyboard only) 



What Rotate Right 90° does 

Rotate Right 90° causes the active items on screen to rotate 
90° (clockwise, around to the right) with respect to the 
current position of the cursor. 



How to use Rotate Right 90° 

Move the cursor to the desired coordinate for the center of 
rotation, then press r on the keyboard. 



Swap Front and Back Layers 1 (keyboard only) 

What Swap Layers does 

Swap Layers wall switch the current foreground and 
backgound layers. Foreground layers become background 
layers, while background layers become foreground layers. 

How to use Swap Layers 

Press '. The layers will swap status. 



Notes and tips about Swap Layers 

Note that layers do not change position — i.e., if layer 1 is 
foreground and layers 2 and 3 are background, they will 
not shift location. The contents of the layers remain the 
same. Instead, layer 1 will be background and layers 2 and 
3 will be foreground. 

Swap Layers will swap the current status of the layers no 
matter how many are selected. 
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Modeler Keyboard Shortcuts (the Help hey) 



Once you become familiar with the Modeler's object creation tools, you may find that moving around the screen via the mouse 
is slower than you 'd like. For this reason, keyboard shortcuts have been adder to Modeler. To view the keyboard shortcut fist 
while in Modeler, press Help. These single and combination key commands will help you get around the workspace more 
quickly. 

The list below is organized alphabetically, by the command description in the second column, since it's easier to look up a 
command by its description. 



Light\Ya\e.'/ic, >h 
Keyboard Shortcuts 



Shift+x 
Cu+b 
b 

Shift+b 

Esc 

8 

Ctrl while dragging 

c 
x 
z 
d 
/ 
a 

Shift+a 
Ctrl+a 
f 

Cti hd 

i 

Shift+j 

j 

Help 

Alt* (1 thru 0) 
Shift+Alt (1 thru 0) 
1 thru 0 

Shift+(ltJ uO) 
1 

Return or Enter 
Ctrl+ 
M+o 
Ctrl+f 

P 
m 

Shift+z 
Shift+p 
t 

Shift+n 
n 

Return or Enter 
Alt+mouse drag 
v 

Shift+q 

Ctii+r 

k 

y 

e 
r 

Shift+s 



ARexx Macro menu (direct entry) 

Begin CCP (create Continuity Control Point at beginning of curve) 
Bevel polygons 

Boolean CSG (Union, Intersect, Subtract, Add) 
Cancel 

Center item beneath pointer 

Constrain movement for current tool 

Copy selected item(s) to memory buffer 

Cut (remove current item, place copy in memory buffer) 

Delete current item (do not copy to memory buffer) 

Display Options 

Drop ail selected items 

Fit all item(s) to edit windows 

l it selected item(s) to edit windows 

Fit selected item(s) to pointer's active edit window 

Flip polygon surface normals 

Freeze Curve into Polygon 

Information (display based on selection mode) 

Jitter points 

Jump point (s) to pointer location 

Keyboard shortcut list 

Layer to Bu~k 

Add Layer to Back Layer(s) 

Layer to Front 

Add Layer to Front Layer(s) 

Load object into current and frontmost layer 

Make 

Make (Open-ended) Curve (out of selected points) 
Make Closed Curve (out of selected points) 
Make Patch out of selected curves 
Make Polygon out of selected points 
Merge Points 
Merge Polygons 

orion Path Extrude (requires a morion path saved from Layout) 
Move 

New (clear all layers, reset units and grid display) 
Numeric menu 

OK (and close) pop-up requester 

Pan screen view (in direction of mouse when dragged) 

Paste 

Quit (exit Modeler to Layout) 
Rail Extrude 

Remove polygon (s) (leave points behind) 
Rotate 

Rotate left 90° (counterclockwise) around pointer position 
Rotate right 90° (clockwise) around pointer position 
Save As (save object under a new name) 
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s Save front iayer(s) (using object name most recently accessed) 

h Scale 

Arrow keys Scroll screen view by one grid square in direction pressed 

] Seiect all connected items (points or polygons) 

Spacebar Selection mode (cycle) 

Shift+h Size 

Shift+m Smooth 

Ctrl+s Smooth Curves (smooth overlapping continuity control points) 

Shift+f Smooth Shift 

Shift+c Solid Drill (Core, Tunnel, Slice) 

w Statistics (based on selection mode: points, polygon, volume) 

Shift+d Subdivide 

q Surface command 

' (apostrophe) Swap Layers (switch all foreground and background layers) 

Shift+r Template Drill (Core, Tunnel, Slice) 

Shift+w Text 

Ctrl+n Toggle CP (Control Point) at end of curve 

Shift+t Triple (subdivide non-triangular polygons into triangr ir ones) 

u Undo (up to three steps) 

Shift+u Unify (make single-sided polygons out of double-sided ones) 

PI thru F10 User defined Macros 

. (period) Zoom In 

> (Shift+period) Zoom In 2X 

, (comma) Zoom Out 

< (Shift+comma) Zoom Out 2X 
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Appendix 1 
Troubleshooting lips 



Startup Problems 

Symptom: Amiga will not start Check the following possibilities... 
Is it plugged in? 

Are all peripherals, drives, and external equipment plugged in and turned on? If not, turn them on and restart. 
Are all circuit cards inserted fully? 

If the Toaster, the Ffyer, or another card is not fully pushed into its slot, the system may be unable to start. Press gently 

but firmly on all cards to make sure, then restart. 
Are all cables properly connected? 

Check that any cabics you have handled are fully inserted into their proper connections, and that none are backward. 

Restart. 

Have you removed or changed any Flyer drives? 

If you have removed a I Iyer drive, or changed its SCSI ID number, then your Amiga is having trouble starting because it 
Is looking for a now-missing Flyer drive. The icon for this drive, in the Sys:devs/DOSDrivers drawer, is causing the 
problem. You will need to restart your Amiga with a bootable floppy disk, such as your Workbench disk, and remove the 
unnecessary icon. If you have added a new drive, or changed a drive's SCSI ID number, you will need to drag the correct 
device driver icon from the Sys:Storage/DOSDrivers drawer into the the Sys:devs/DOSDrivers drawer in order to be able 
to use the new drive with its new number. 

Symptom: Toaster/Flyer software will not run. Check the following possibilities,.. 
Are all cables properly connected? 

Check that any cables you have handled are fully inserted into their proper connections, and that none are backward. 

Is me Toaster over-terminated? 

The Toaster's main output is designed to be connected directly to one device only (either a VCR, or a TV monitor, for 
example) . If you have placed a T connector on the main output in order to run the video to two places (say, a VCR and a 
TV), you are weighting down the video signal. The Toaster will appear will "hang" while starting up, as if the Toaster 
software cannot run. Disconnect one of the two devices and use a video distribution amplifier to run the Toaster's one 
video out to a number of different devices. 

Symptom: Video stutters on playback. Check the following possibilities... 
There are no "extra" device driver icons in the DOSDrivers drawer. 

If you have device driver icons in the main system DOSDrivers drawer, then the Amiga is spending time looking for these 
drives repeatedly after its has started up. This polling process is interrupting the Flyer's ability to play smooth video. It is 
especially noticeable when a CD-ROM device driver is present, but there is (a) no disc in your CD-ROM drive, or (b) 
your CD-ROM drive is not turned on, or (c) you do not have the CD-ROM drive hooked up at the moment. The problem 
may be related to more than just the CD-ROM device driver. Make sure there are no other unnecessary device drivers 
present. 

Unexpected additional split edits. 

It is possible to cause a split edit that you did not intend. If you adjust the video for a clip when in the Fine Tune control 
panel, and you do not adjust the audio, and audio is turned on for playback for that clip, you will have created a split 
edit. Assuming you wanted a split edit, this is ok. If not, the error may cause playback trouble elsewhere in the sequence 
because it makes for too many splits at one time (Flyer can only handle four split edits simultaneously). Make sure that 
you adjust video and audio correctly and that audio playback is set on (or off), for each clip in your project, if you 
experience stuttering playback. 

Symptom: An error message says something about an audio device problem. Check the following possibilities... 

Appendices Do you have the DataFlyer SCSI+ hard drive controller (from Expansion Systems) in your Amiga? 

See Appendix 16 for the solution. 
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Amiga Startup Dps 



Symptom: What to do when the Amiga will not start 

Try these tips... 

Turn off the power and try again. 

Sometimes the Amiga can be stubborn about starting up if it has just locked up. Turn the power off, wait at least 15 
seconds, then start up again. If this does not work after two or three attempts, go to the next step. 

If you have a Workbench floppy disk handy, insert the Workbench disk and restart the machine. 

This should allow you to start the Amiga successfully. At this point, you should look at the most recent software that you 
installed, or the most recent file(s) that were changed, in order to find the thing that is preventing the hard drive from 
booting up on its own. After making the changes, restart without the disk and see if the Amiga comes up on its own. If it 
does not, you may have to try again and spend more time looking for the problem. 

If you do not have a Workbench disk handy, restart the machine and hold down both mouse buttons while 

it reboots. 

The Amiga is designed to display a special screen when both mouse buttons are held down while it powers up. This 
screen, Early Startup Control, allows you to choose among several options for startup. It's handy because it usually 
enables you to start the machine and fix the problem when you do not have a Workbench disk handy. 

If you can get to the early startup screen, you can be reasonably sure that the problem is not the Amiga hardware, but 
some software command that occurs during the startup-sequence. Choose the option that allows the system to reboot 
without using the startup-sequence. After the machine resets, it will display a screen that looks tike a Shell (there is a 
prompt, waiting for you to enter a command) . Enter the command loadwb and press Return. The Workbench interface 
will load. It may appear in front of the Shell display, or it may open up behind the Shell window, in which case you will 
need to resize the window in order to get to the Workbench. Once you are at the Workbench, you can go about locating 
the problem that keeps the machine from starting. 

Worst case scenario: The Amiga will boot from the Workbench disk, but you can't find or fix the problem. 

Are you certain that you checked for errant device drivers in the correct DOSDrivers drawer? There are two DOSDrivers 
drawers, one in the sys:devs directory (containing active drivers) and one in the sys:storage directory (containing drivers 
that are in cold storage) . 

If you are certain you've done eveiything you can, our first recommendation is that you contact your dealer for 
assistance. If you do not have a local dealer, you might wish to try contacting an Amiga or Toaster user group in your 
area. There are always local experts around who will be willing to lend a hand. Also, you can give NewTek iechnical 
Support a call. 

However, if you need to get your machine running right away, and no expert is available, try the following, Start the 
machine with the Workbench floppy disk inserted. Once the system is up, locate and run the Shell program (it's in the 
System drawer) , In the Shell type copy dfO., /& i, , p-sequence (drivename):s/startup-sequence and press 
Return. In place of the (drivename):, you should use the name of your hard drive. For example, if your drive were 
named DHO;, you would have typed copy dft):s/startup-sequence dhO:s/startup-sequence. This copies the most 
important startup file to your hard drive. 

Afterward, remove the disk and restart the Amiga. It may or may not start successfully. If it does not, you may need to 
replace more files. Follow these steps only if you feel confident that you know what you are doing. The simplest method 
is to start from the floppy disk, open a Shell, and type copy dfO: all dhO: and press Return. This copies all of the 
needed startup files to your hard drive. In the process, it will also overwrite your user-startup file, which may contain 
commands for other programs you use. You should now be able to restart your Amiga from its own hard drive. You may 
also need to re-install certain software in order to have it rewrite your old user-startup file. 
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Appendix 2 

Non-Standard Configurations 



This appendix is for Flyer users who wish to use a different configuration than the basic configuration installed by the 
installation program. 

The Basic Configuration 

The basic Flyer configuration consists of three drives connected to the Flyer card: two video drives and one audio drive. The 
installation program installs the necessary control software for these drives only. After you've completed the installation, follow 
the steps below to set your system up correctly. 

Using a Different Configuration 

To utilize a different configuration, you will need to make some changes to your system via the Workbench software. The 
installer placed three device drivers in your Sys:devs/DOSDrivers drawer (the active devices drawer), called FAO, FBO, and 
FCO. These represent the drive with ID 0 on Flyer SCSI chain A, the drive with ID 0 on Flyer SCSI chain B, and the drive with ID 
0 on Flyer SCSI chain C. If these drives are not actually present on your system, the next time you start your Amiga, it will 
probably not be able to come up. Therefore, you need to remove these device drivers from the Sys:devs/DOSDrivers and 
replace them with the the correct device drivers for the drives and ID numbers you are using. 

All device drivers are stored in a drawer called Sys:Storage/DOSDrivers. This is a storage area, and it is ignored when the 
Amiga starts up. All of the device drivers here are effectively "in cold storage." Immediately upon completing the installation, 
you should go to the Workbench, then locate and open two drawers: Sys:devs/DOSDrivers and Sys:Storage/DOSDrivers. Place 
them on screen so that you can see the contents of each. Now drag the device drivers that you are not using from the active 
drawer Sys:devs/DOSDrivers to the storage drawer Sys:Storage/DOSDrivers. Then, drag the device drivers that you are using 
from the storage drawer Sys:Storage/DOSDrivers to the active drawer Sys:devs/DOSDrivers. 

This sets up the proper notification for the Amiga to "look for" the actual hard drives that you have connected to the Flyer and 
to make them available whenever you start your Amiga. 

Remember that if you change your drive configuration, you'll need to make the same changes to the device drivers in order to 
keep things straight. If you forget, you may find yourself unable to start the computer (if so, see below for tips on correcting 
the mistake) . 

About Device Drivers 

A device driver is a piece of software that represents a hardware device such as a Flyer drive, a removable SyQuest or 
Bernoulli drive, CD-ROM drive, and others. It notifies the Amiga of the actual presence of such a drive. Without this 
notification, the Amiga would not know that anything else had been hooked up. 

When the Amiga starts up, it checks the drawer Sys:devs/DOSDrivers for the presence of device drivers. If any are present, 
then the Amiga confirms their presence and displays the appropriate icon on the Workbench. You'll be able to access that 
device during that work session as well. 

NewTek's install automatically program places three device drivers in the Sys:devs/DOSDrivers drawer, and then places 18 
more in storage within your main hard drive's Sys:Storage/DOSDrivers drawer. (Seven device drivers, for each of seven 
possible drive ID numbers, 0-6, times the three drive chains A, B, C, equals 21 total device drivers.) If you were to hook up a 
new hard drive in the future, all you would need to do to notify the Amiga that it had been added is to move the appropriate 
device driver into the active device drawer and reboot. From that point onward, the drive would be available. 

Device Driver Tricks and Tips 

A nifty tip about device drivers is that, with AmigaDOS 2. 1 and higher, you can activate a device driver and gain access to a 

Appendices newly added device even if it has not been dragged into the active device drawer first. Device drivers do not have to be inside 
the active device drawer in order to be activated (only to be activated automatically when the computer starts up). If you 
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double-click on a device driver, you tell the Amiga to "look for this drive and, if it's present, make it available" right away. 
After a moment, if the correct drive is in fact connected to the system, its icon will appear on the Workbench, and you can 
access it from within any program. 

Therefore, if you forget to drag a device driver into the active devices drawer for DOSDrivers, you can simply double-click on 
the device driver to mount the drive and continue working. Just don't forget to drag the driver into the correct drawer so you 
won't have to do this every time! 

Trouble Occurs — and How to Fix It 

Trouble occurs when there are device drivers in the Sys:devs/DOSDrivers drawer for drives that are not actually hooked up to 
the Amiga. With hard drives, usually the Amiga will not be able to boot up when this is the case. With a CD-ROM drive, the 
system will usually boot, but the flyer's video playback will stutter due to continued SCSI polling while the Amiga repeatedly 
searches for a CD-ROM drive that isn't there! For these reasons, it's best to keep aware of your active device drivers. 

There are two solutions, based on your familiarity with the Amiga. 

The easiest method is to insert the Workbench floppy disk in the computer and restart it. The system will use the floppy disk 
as its startup disk rather than your hard disk. Once the Workbench appears, go into the hard drive and drag the offending 
device driver(s) from the active device drawer (devs/DOSD rivers ) back to cold storage (storage/DOSDrivers) . Reboot and 
everything should work fine again. 

The other method is to restart the Amiga and hold down both mouse buttons right away. In a moment, you will see the Amiga 
Early Startup Screen. This diagnostic screen gives you control over the machine's startup. Select the Boot With No Startup- 
Sequence option. (Note that this screen looks and functions differently on different releases of the Workbench software, so 
you may have to look around a bit in order to find the the correct option.) The Amiga will reboot and display a Shell window 
with a prompt. Enter loadwb and press Return. Resize the Shell window so that it is out of the way; behind it you will find the 
Workbench. Go into the hard drive and drag the offending device driver(s) from the active device drawer (devs/DOSDrivers ) 
back to cold storage (storage/DOSDrivers) . Reboot and everything should work fine again. 





SCSI Chain A 


SCSI Chain B 


SCSI Chain C 


SCSI ID 0 


FAO 


FBO 


FCO 


Table A. The device drivers installed in Sysidevs/DOSDHvers by the installer. These are automatically installed for the 


basic system configuration. Other 


configurations may require changes. 






SCSI Chain A 


SCSI Chain B 


SCSI Chain C 


SCSI ID 0 


FAO 


FBO 


FCO 


SCSI ID 1 


FA1 


FBI 


FC1 


SCSI ID 2 


FA2 


FB2 


FC2 


SCSI ID 3 


FA3 


FB3 


FCJ 


SCSI ID 4 


FA4 


FB4 


FC4 


SCSI ID 5 


FAS 


FB5 


■C5 


SCSI ID 6 


FA6 


FB6 


FC6 



Table B. The device driver names for all of the possible hard drives that can be connected to the Flyer. These are placed 
in Sys'Storage/DOSDHvers by the installer. 





SCSI Chain C 


SCSI ID 6 


CD6 



Table C. The device driver name for the CD-ROM driver placed in the SysiStorage/DOSDrivers drawer by the installer. 
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Appendix 3 
The Basic flyer Confipratton 

What's This About? 

The following dissertation is lengthy and technical and probably quite dull to most Flyer users. However, it contains important 
information about the installation of your system, SCSI hookups, and naming conventions used within the Flyer software. 
Although you do not have to read and understand this data, it will definitely prove beneficial to you as you grow comfortable 
with the system and add to it in the future. 

Basic Flyer Configuration and Installation 

The basic Flyer configuration consists of three drives connected to the Flyer card: two video drives and one audio drive. The 
installation program is preprogrammed to install the necessary control software for these drives only. If you wish to a different 
configuration, we have supplied all of the necessary device drivers in the Sys:Storage/DOSDrivers drawer on your Amiga, The 
install program sets up the three-drive configuration automatically; so you will have to go back after the installation, remove 
the incorrect drivers (for those drives you do not have) , and insert the correct drivers (for those drives you do have) . 

Although the three SCSI ports on the Flyer are labeled SCSI 0, SCSI 1, and SCSI 2 on the card itself, NewTek has adopted the 
following conventions when configuring and referring to these ports. Th is is so drive installation and usage is as easy and 
insistent as possible from one system to the next. Although it sounds trite to employ the colloquialism, it's as simple as "A - 

C." 

SCSI 0, SCSI 1, and SCSI 2 are referred to as A, B, and C. These three connections are often called "ports" or "chains" in hard 
drive terminology. As long as you refer to the correct letter, it does not matter whether you say you have "A drive on port A" or 
"A drive on SCSI chain A. 1 ' The important concept here is that you understand why we use A, B, and C. 

We felt like it. 

Actually, it serves the purpose of allowing you to identify each SCSI chain and each drive on thai chain individually. Each SCSI 
chain can support seven devices (numbered from 0-6) . Therefore, me first drive connected to SCSI port A will receive the 
d< ce name of FAOt. Pretty exciting, huh? The first drive on SCSI port B is called FBO:, while the first drive on C is called FCO:. 
Following is a chart to show you the device names possible with the Flyer. Note that these names are lor Flyer video drives or 
audio drives only. (Other devices, such as a CD-ROM drive on SCSI chain C with ID 6, will have another name, such as 



CD6:.) 

SCSI Port A SCSI PortB SCSI PortC 

First Flyer drive device name FAO: FBO: FCO: 

Second Fl\ er drive device name FA1 : FB 1 : FC 1 : 

Third Flyer drive device name FA2: FB2: FC2: 

Fourth Flyer drive device name FA3: FB3: FC3: 

Fifth Flyer drive device name FA4: FB4: ^4: 

Sixth Flyer drive device name FA5: FB5: FC5: 

Seventh Flyer drive device name FA6: FB6: FC6; 



The Amiga uses two different names for referring to a disk: a device name and a volume name, Whether you tell the system to 
look for device DHO: or volume "Workbench," the computer will consult its list and take you to the right place. 

The FlyerFormat utility automatically takes care of providing device names. You may, from the Workbench, select a Flyer drive 
and provide any volume name you wish. 



Important! 

Do not rename volumes without being careful! You should know that whenever you save a video project from within the Flyer, 
the volume name where each of the parts of the project came from is recorded within the saved file. Video clips, audio clips, 
graphics and more may come from a number of different drives when you create a project. If you have saved a project, then 
renamed one of your drives from "Pete" to "Malcolm," then the next time you attempt to load the project, the Flyer will be 
unable to find some portions of the program since it will be looking for a drive named Pete. Once you've named a drive, it's 
best to keep it that way. 



Appendix 4 
About the Software Installation 

When you perform a complete install of the Toaster Flyer software to an Amiga 4000 system, the following files are placed. 
(Note: These pathnames assume that you have two hard drives for the Amiga, and the basic three-drive setup for your Flyer. In 
this example, the boot drive was named DHO: and the Toaster drive was named VT1:.) 
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Appendix 5 
CD-ROM Access 



A 1 out Asimware's CD-ROM software 

The Flyer includes the necessary CD-ROM drivers to read a CD-ROM drive. This capability has been provided as a courtesy 
from Asimware Innovations of Canada. 

If you are interested in obtaining the full release of Asimware's CD software, with additional capabilities for using CD's and CD- 
ROM discs, contact them at the address and phone number below. 

Asimware Innovations 
101 Country Club Drive 
Hamilton, Ontario 
Canada L8K 5W4 

905/578-4916 
905/578-3966 
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Appendix G 
MegaChip ZOOO 



Getting Extra Memory/Performance on an Amiga ZOOO 



If you are running the Video Toaster (either the original card or the 4000 card) in an Amiga 2000, you may find your system 
has difficulty running some of the Toaster's video graphics applications due to lack of chip RAM. This is related to the original 
Agnus chip on the Amiga 2000 motherboard, which utilizes 1 MB of memory. You can install an adapter card called the 
MegaChip to double this to 2 MB of chip RAM. This will both improve the performance of your Amiga and alleviate the lack of 
chip memory for Toaster operations. 

For more information about the .egaChip, contact its manufacturer at the address and phone number below. 
DKB 

50240 W. Pontiac Trail 
Wixom, MI 48393 

Tech Support 810-960-8750 
Sales 810-960-8751 



810-960-8752 
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Appendix 7 
Y/C Plus Card 



Compatibility with the Video Toaster Flyer 

The flyer is compatible with the Y/C Plus card in all Amiga configurations. However, if you have the original Video Toaster 
card installed in an Amiga 2000 (or in a modified A3000 or A3000T) , you will need a new cable from the makers of the Y/C 
Plus card in order to continue to use it with the flyer. 

Contact Y/C Plus regarding a replacement cable for the Y/C Plus card configuration at the address and phone number below. 

Y/C Plus, Inc. 
310 SW 6th Avenue 
Topeka^KS 66603-3109 

Voice 913/235-5014 
FAX 913/235-3485 

Troubleshooting tip from Y/C Plus when using the Video Toaster 4000 card, Flyer, and the Y/C Plus card: 

"If your system seems to have difficulty booting up, try removing the following jumpers from your Y/C Plus card — JP3 and 
JP4. This solves the problem, since the Flyer utilizes inputs 3 and 4 internally direct from the Toaster 4000 card." 
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Appendix 8 
Installing a Hew Drive 

If you want to use a different configuration than the basic three-drive configuration, or install additional drives, you must 

(a) install and format those drives, then 

(b) place the appropriate device driver in the Sys:devs/DOSDrivers 



1 



Install the drives per the manufacturer's instructions. Make sure that: 

• Each drive on any single SCSI chain has a different ID number (anywhere from 0-6) 

• Only the last drive on any SCSI chain is tenriinated (has its termination set to on) . 

• Each drive has power 

2 Install the device driver whose name matches the SCSI port and the SCSI ID of the 
drive(s) you have just installed. Do this by dragging the device driver with the correct 
ID/name from the following directory — Sys:Storage/DOSDrivers — into the directory 
named Sys:Devs/DOSDrivers. Then restart the system. 

This is how the system knows that a new drive is present when it starts up. The device driver notifies the Amiga of the 
presence of a drive on a specific SCSI chain and with a specific ID number. . 

Example 

Suppose you have installed a second drive to SCSI chain A, daisy-chained after the first drive. The new drive has a SCSI ID 
number of 4. When you install the new drive, make sure that termination is switched off for the first drive and that termination 
is on for the second drive. (The last drive in any chain is the one that is terminated.) Then, after installing the hardware, 
here's all vou do: 



1 



3 
4 



Drag the device driver named FA4 from the following directory — 
Sys:Storage/DOSDrivers — into the directory named Sys:Devs/DOSDrivers. 



Double-click on the device driver to alert the Amiga to the new drive's presence 
immediately. 



Turn to the appropriate Appendix for the kind of hard drive you installed, either 
Formatting a Drive for Video Recording or Formatting a Drive for Audio 
Recording and format the drive. 



Start the Flyer and begin using your new drive. 



Troubleshooting Tip 

Whenever you add or remove device driver icons from the Sys:Devs/DOSDrivers drawer, make sure that there are no "false" 

icons there (icons for which you do not actually have a drive) . These can cause trouble for the Amiga's startup, or problems Appendices 

with the video playback of Flyer drives (i.e., stuttering playback) . Drag these icons back into the Sys:Storage/DOSDrivers 

drawer for safekeeping until you need them. 
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Appendix 9 
FhiiHi ting a Drive lor Video 



Three built-in SCSI D ports allow you to connect up to 2 1 SCSI drives to the Flyer. In practical terms, this means that you can 
connect a maximum of 14 dedicated video drives and 7 dedicated audio drives to the Flyer card. 

You will need to install the new Flyer hard drive as you would any normal hard drive (insert it into a case, provide it with 
power, hook it up to one of the Flyer's SCSI chains) . The drive may be mounted inside the Amiga or in an external case with 
its own power supply. Make sure that you connect to the proper Flyer SCSI channel (channels A and B are for video, channel 
C is for audio), then set the drive's jumper(s) or switch (es) to a proper SCSI ID number (ID numbers for each SCSI chain 
range from 0-6). Once the drive is installed correctly, power on the system. 

Locate the icon labeled FlyerFormat and double-click it to start the formatting procedure. When the format program 
appears, it will look something like this. 



All of the drives connected to the Flyer will appear in the list window. (If a drive does not appear, double check that it has in 
fact powered up and that the SCSI cable is properly connected. You may need to restart the system and try again.) Follow the 
steps below to format a new drive. 
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From the list of available drives you should see your newly added drive with the 
comment "Not Flyer-FS" on its status line. Select this drive by clicking on it The entire 
line will highlight. 



Click on the button labeled Format Drive. You should see the following message: 



Click Cancel if for any reason you do not want to format this drive. Otherwise, click OK to proceed to the next step. 



You should see the following message: 



Here you must select which type of data you will put on this drive: audio only, or video clips (along with their accompanying 
audio) . In this case, you want a drive that can record video with audio. 




Click on the Audio/Video button. 



After a few moments the process will be completed. The drive will have been formatted, and the cache settings updated. 
The list window will also be cleared and updated. (As an example, formatting a 2 gigabyte drive takes about 20 seconds,) 
You can be certain the process was successful by looking at the status line for the newly-formatted drive. It should say 
"Audio/Video" now. 



5 Click the close box in the upper heft-hand corner of the FlyerFormat window to exit the 
program. 

Your new drive is ready to use the next time you start the Toaster Flyer. 



Appendix 10 
Formatting a Drive for Audio 



Three built-in SCSI D ports allow you to connect up to 21 SCSI drives to the Flyer. In practical terms, this means that you can 
connect a maximum of 14 dedicated video drives and 7 dedicated audio drives to the Flyer card. 

You will need to install the new Flyer hard drive as you would any normal hard drive (insert it into a case, provide it with 
power, hook it up to one of the Flyer's SCSI chains) . The drive may be mounted inside the Amiga or in an external case with 
its own power supply. Make sure that you connect to the proper Flyer SCSI channel (channels A and B are for video, channel 
C is for audio), then set the drive's jumper (s) or switch(es) to a proper SCSI ID number (ID numbers for each SCSI chain 
range from 0-6). Once the drive is installed correctly, power on the system. 

Locate the icon labeled FlyerFormat and double-click it to start the formatting procedure. When the format program 
appears, it will look something like this. 



All of the drives connected to the Flyer will appear in the list window. (If a drive does not appear, double check that it has in 
fact powered up and that the SCSI cable is properly connected. You may need to restart the system and try again.) Follow the 
steps below to format a new drive. 
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From the list of available drives you should see your newly added drive with the 
comment "Not Flyer-FS" on its status line. Select this drive by clicking on it. The entire 
line will highlight. 



CJick on the burton labeled Format Drive. You should see the following message: 



Click Cancel if for any reason you do not want to format this drive. Otherwise, click OK 
to proceed to the next step. You should see the following message: 




Here you must select the use you plan for this drive: as an audio-only drive, or as a drive thai handles video clips (along with 
their accompanying audio). In this case, you want this drive to be an audio drive. 

Click on the Audio Only button. 

After a few moments the process will be completed and the list window will be updated. (As an example, formatting a 52 
megabyte drive takes about 15 seconds.) You can be certain the process was successful by looking at the status line for 
the newly-formatted drive. It should say "Audio Only" now. 

Click the close box in the upper heft-hand corner of the FlyerFormat window to exit the 
program. 

Your new drive is ready to use the next time you start the Toaster Flyer. 
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Appendix 1 1 
Drive Cache Settings 



Updating/Resetting a Drive's Cache Settings 

If you find a drive is no longer reliable (i.e. , it plays back with numerous errors, or refuses to accept new footage) , you may 
need to (a) reset the drive cache, or (b) reformat the drive. Resetting the cache will not alter any audio or video currently on 
the drive, whereas reformatting will erase all data. We recommend resetting the drive's cache settings first, before attempting 
to recover a damaged drive, since this approach is nondestructive. 

Locate the icon labeled FlyerFormat and double-click it to start the formatting procedure. When the format program 
appears, it will look something like this... 



All of the drives connected to the Flyer will appear in the list window. 



1 



3 



From the list of available drives select the drive to be updated by clicking on it. The entire 
line will highlight 



Click on the button labeled Set Drive Cache. The cache will be updated 
instantaneously. 



Click the close box in the upper left-hand corner of the FlyerFormat window to exit the 
program. 



Your drive is ready to use. 



Appendix 12 
Re-Formatting a Drive 

Hard drives occasionally have problems. Today's hard drives are of very high quality and reliability, yet even they may 
succumb to rough treatment, power outages, or other improprieties. If you find a drive is no longer reliable (i.e., it plays back 
with numerous errors, or refuses to accept new footage), you may need to (a) reset the drive cache, or (b) reformat the 
drive. Resetting the cache will not alter any audio or video currently on the drive, whereas reformatting will erase all data. We 
recommend resetting the drive's cache settings first, before attempting to recover a damaged drive. 

The procedure for re-formatting a Flyer drive is the same as the one you followed for formatting the drive originally. Simply 
start the FlyerFormat program, select the drive, choose the type of formatting, and start the process. If you are unsure of your 
steps, turn to the appropriate Appendix for help, either Formatting a Drive for Video or Formatting a Drive for 
Audio, depending on the type of usage you want for the drive. 



Appendix 13 
Using SMPTE Time Code 

The Flyer supports the use of SMPTE time code. SMPTE time code is not a requirement for using the Flyer. However, for 
greater versatility and compatibility with video editing systems and operators, SMPTE time code support has been 
included. The Flyer accepts SMPTE time code while recording, and will output time code during playback. These input 
and output functions are accessed via the serial connections on the Flyer itself. (If you use NewTek's SCSI accessory 
cable, you will have these serial connections, labeled A and B, available on the back of your Amiga. Otherwise, you may 
need to obtain the necessary cabling from your dealer.) 

Note that there are two forms of time code, longitudinal and vertical interval, known in the industry as LTC and V1TC. 
The Flyer utilizes only longitudinal time code input via a serial cable. If your equipment is not capable of sending this 
form of signal to the Flyer, you will need to obtain an LTC-to-VlTC translator than can make the necessary conversion to 
the format that the Flyer will accept. See your computer/video dealer, or consult the appendix on Horita Company, for a 
time code translator. (Other manufacturers may be added to the appendices as we learn of them.) 



Appendix 14 
lime Code Products 



At the time of printing, the Flyer supported the SMPTE time code format generated by the Horita Company's time code 
equipment. NewTek thanks Horita for providing their TRG-50 time code generator and VLT-50 VITOto-LTC translator for 
compatibility and testing purposes during the development of the Flyer. 

Horita Company manufactures a variety of time code and computer/video-related products. Contact them at the address below 
for further information. 

Horita Company 

P.O. Box 393 

Mission Viejo, CA 92690 

Voice 714-489-0240 
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Appendix 15 
Audio Peripherals 



Brookline Technologies' Volume Stabilizer 

If your camcorder or audio-recording equipment is unable to record consistent, good quality sound, and you wish to be able 
to maintain a more constant sound level, you may want to contact Brookline Technologies about their Volume Stabilizer line 
of products. 

The Volume Stabilizers serve to bring up low-level audio while reducing sudden, high-level peaks, without sacrificing the 
dynamics of the overall soundtrack. The result is that you can hear more of the soundtrack without being assaulted by a wall 
of sound. This may be particularly helpful for footage recorded from a camcorder, or home footage. 

Brookline Technologies 

2035 Carriage Hill Road 
Allison Park, PA 15101 

Orders 1-800-366-9290 
Voice 412-366-9290 
FAX 412-366-0875 
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Appendix 1G 
SCSI Controller Compatibility 



Expansion Systems' DataFlyer SCSI+ Controller 

Expansion Systems markets a SCSI hard drive controller for the Amiga 4000 that does not require the use of a standard Amiga 
expansion slot, thus allowing you to add SCSI hard drives to your system without taking up valuable expansion card space. 

However, z/you use the DataFlyer SGS1+ and your Toaster/Flyer system is set to autoboot (automatically start the Toaster upon 
the computer's startup) a conflict can occur. You may see an error message referring to an "audio" problem. If so, follow the 
steps below to remedy the situation. 

Summary of Remedy 

You need to edit your startup-sequence file to change the DFMount command line so that it specifically names drives that are 
not present in your system. 

Example 

1. Suppose your main drive is named DHO:. Start your Amiga, then open a Shell (or CLI) window and type: 

ed s:startup-sequence and press Return. This will open a text editor with the startup file ready to be edited. 

2. Locate the line that reads DFMount >NIL: 2 3 4 5 6. You should find it near the bottom of the file if the SCSI+ software 
was recently installed. 

3. Edit the list of drive numbers to specify only those drives that actually exist. For example, if you have three SCSI drives 
connected to the SGSI+, numbered 2, 5, and 6, change this line to read DFMount >N1L: 2 5 6 

4. Select the Save option from the pull down menu at the top of the screen, then quit the editor. 

5. Restart your system. It should start without giving you the error message and everything should work normally, 

If you need further assistance, please contact Expansion Systems at the address or phone number listed below. 

Expansion Systems 

44862 Osgood Road 
Fremont, a 94539 

Voice 510-656-2890 
8:00am-ll:30, 12:30-5:00pm 
Monday through Thursday 
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Appendix 17 
ToasterCG ARexx Macros 



Following is a short description of the ARexx macro shortcut scripts included with ToasterCG 4.0. (Due to the nature of 
printing schedules, there may actually be additional scripts not documented here.) 

Some of these scripts are meant to be run by themselves, while others actually create additional self-running scripts. The 
SaveAttrib macro is one such "script generator." You use it to save the attribute settings of the currently selected item. 
SaveAttrib will ask you for a file name, and it will save these attributes as a script with that file name. Later, when you want to 
apply those attributes to other text, you simply run the script that the SaveAttrib macro created for you to do so. 

The "child" script created by SaveAttrib is an example of a self-running script. When you run it, it performs an action. Other 
examples of this kind of script include SpellChecker, which checks the current page for typographical errors, and ChartFont, 
which outputs a list of all of the alternate characters within a font. 

Most scripts are self- running in this manner. Only a few (most of the attribute-saving scripts and the box making script) are 
the "script generating" kind. 

To run one of these self-running ARexx scripts: 

Method 1: In ToasterCG, press Alt+Fl. This calls up the Rexxlauncher file requester. Locate the script you wish to run and 
double-click it to run it. 

Method 2: Lf the script has been assigned to one of the function keys (either an Alt+Fkey combination or a Shift+Alt+Fkey 
combination) just press the appropriate keyboard shortcut. 

Asci rexx 

When you run this script, it asks you to enter an ASCD number. The number relates to the ASCII number of a character in the 
current font. Enter the number and press Return, and ToasterCG will place that character on screen. 

Asci jutrexx 

This script is the reverse of Asciiln.rexx. Select a character on screen and then run this script, and ToasterCG will inform you 
of the ASCII value for that character. 

Batcli " nts.rexx 

This script allows you to load a single font in a variety of sizes all in one operation (rather than having to reload the font each 
time) . Run the script. The requester will ask you to enter a series of numbers that indicate font sizes. You can leave spaces 
between sizes, or commas, or just about any other character. The script will strip off unnecessary characters and simply use 
the numbers to load the selected font in all of the sizes entered. 

Boxmaker.rexx 

This is a script generator. It will study all of the boxes currently on screen, including their sizes, attributes, and locations, then 
create a file that can be used to recreate these boxes at any other time. This is useful for designing lower-third boxes or 
graphics that you use often. To reload a box that was saved by this script, simply run the ARexx Launcher (Alt+Fl), enter the 
BoxMakerScripts directory, and double-click on a box file. 

Bumplines.rexx 

This script is most useful on scroll pages, where you will have many, many lines of information. This script will evenly space 
every line on the page. This spacing function is pretty useful, especially if you have been editing the file for a while, even more 
so if you use multiple font sizes on the page. BumpLines will ask you for a number, and will use that line value to evenly space 
all lines on the page. 
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CGHaiku.rexx 

This is a variation on the Haiku macro originally created for Lightwave Modeler. It's simply a fun example of using ARexx. 
Chartfontrexx 

ChartFont will provide you with an on screen printout of all of the alternate characters in the font you select These are the 
characters you get when you hold down the Alt key and type a letter, ChartFont will go to the next page, and if it is blank, 
convert it to a scroll page, then print out a lengthy list of the alternate characters (with keys to show which is which) . If the 
next page is not blank, ChartFont asks if you wish to clear it, or cancel. It's best just to jump to a sequence of blank pages 
before running ChartFont. 

Cop Attrib.rexx 

"Copy 1 ' and "Paste" are two shortcut functions that ToasterCG lacks. The CopyAttrib and PasteAttrib scripts serve to fulfill these 
commands. CopyAttrib is a shortcut script that will save all attributes of the current font directly to the script named 
PasteAttrib. PasteAttrib will apply these saved attributes to the selected item. (Unlike the Save Attrib script, this saves you from 
having to specify a file name for the current attributes. They are immediately saved to the preset script.) 

To apply these saved attributes, just select and run the PasteAttrib script. 

Tip: The easiest arid fastest way to use the copy and paste scripts is to use them via their keyboard shortcuts. 
DeleteWord.rexx 

This is a special script related to the spellChecker. It allows you to remove words from the dictionary file that the spellchecker 
uses. 

DOS_Comman& r exx 

This script is primarily of use to programmers. It allows you to run an AmigaDOS command from within ToasterCG. However, 
unless you redirect the output of the command to a file, you will not have any indication within ToasterCG that the command 
has been implemented. 

EPSLoad.ress 

This late-addition script allows you to convert an EPS (Encapsulated PostScript) file to an IFF 24-bit brush and load it into 
ToasterCG. Yon must follow the steps in the proper order. First, create a box on screen (select Box from the pop-up menu, 
place it where you wish, and make it about the size that you want the brush to be). Second, run the EPSLoad script and select 
the EPS file you wish to load. After a moment, the box will be redrawn with the EPS artwork inside. Also, upon creation, the 
brush will be saved automatically as an IFF 24-bit brush in the brushes subdirectory with your Toaster software installation, so 
you can use it again and again, even in ToasterPaint or Lightwave 3D. 

Note: The converted EPS artwork will change the size of the box you draw somewhat. Because the EPS art has its own aspect 
ratio (height-to-width ratio), it will load into the box as tall as it can and as wide as it can until either the height or the width 
hits the border of the box you made. At that point, the other size is calculated the the box redrawn, So, if the box changes a 
little too much for you, create another that is slightly larger (or smaller, as needed) and load the EPS art again. 

Paste Attrib.rexx 

See the CopyAttrib script. 

RandomAttrib.rexx 

This script began as a joke. However, we quickly discovered that it came up with some useful results. RandomAttrib will create 
a set of random attributes for the selected item. (You have the option of randomizing the alpha channel as well. Usually, it's 
best not to randomize the alpha channel, since it tends to make the results look bad that might otherwise be good.) 

RexxLauncher.rexx 

This is a script that calls up a file requester that allows you to select an ARexx script to run. Since there are more scripts than 
there are shortcut keys, the RexxLauncher is handy. You'll probably use this most often to apply attribute settings or recall 
boxmaker scripts. 



SaveAllPages.rexx 

This script is invaluable for Toaster owners who have created many CG books over the years. The Sequencer/Switcher no 
longer uses loaded books in the CG to render the image you need when you select it. Rather, each page must be saved as a 
separate page file, and when double-clicked it will display. Use the SaveAOPages script to save all of the pages of the current 
book as individual page files. This saves you the work of doing it yourself manually. Pages will be saved with the name PageOl , 
Page02, Page03, etc., so you will want to go back and name them appropriately. 

SaveAttrib.rexx 

This is a script generator. It will copy all of the attributes of the current selected item (text color, border size, border color, 
shadow size, shadow color, and shadow direction, along with all alpha channel values for these items) to a file. To reload an 
attribute file that was saved by this script, simply run the ARexx Launcher (Alt+Fl) , enter the AttribScripts directory, and 
double-click on the file you want, 

SavePage.rexx 

This is a shortcut to the Save Page button. Since you'll probably spend most of your time working on the main menu of 
ToasterCG, it can be a minor slowdown to have to go to the secondary controls menu just to save the current page. This script 
shortcuts the extra steps of going to that menu and choosing the Save Page button. 

SaveState.rexx 

This script is related directly to ToasterCG's startup. SaveState will save the current font list to a file called Startup.rexx 
(described below). Every time you start ToasterCG, the system looks at the startup script and sets up the fonts and attributes 
you saved. This saves you the time of loading your most-used fonts. 

Note: Brushes and PS text brushes are not saved as part of the startup script, 

SaveTextFile.rexx 

SaveTextFile will save the current text on the page to a file (whose name you can specify) . 
SizeDown.rexx 

Here's a great shortcut. After loading a font, you may find that the text you have entered is too large for the location on screen 
where you want to place it. Select the SizeDown command to (a) automatically load the same font in a size that is 5 lines 
shorter, and (b) automatically resize the selected item. Keep pressing this shortcut to keep sizing down. 

To size up, use the SizeUp shortcut. 

SizeUp.rexx 

Here's a great shortcut. After loading a font, you may find that the text you have entered is too small for the location on screen 
where you want to place it. Select the SizeDown command to (a) automatically load the same font in a size that is 5 lines 
taller, and (b) automatically resize the selected item. Keep pressing this shortcut to keep sizing up. 

To size down, use the SizeDown shortcut. 

SpellCheck.rexx 

This calls up the spell checking program. SpellChecker will run through the entire page, asking you about each possible error 
that it encounters. You have the option of accepting the word or entering the correct word. At the end of the check, 
spellchecker asks if you would like to add any of the unknown/corrected words to the dictionary. 

Startup.rexx 

This script is created by the SaveState macro. It contains a list of all of the fonts loaded in the system at the time it was saved, 
and it loads these fonts every time you start ToasterCG. 
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